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Look up fo the /OXOX63 


WORLD'S MOST MODERN JETLINER — BUILT BY DOUGLAS 


The skies are filled with surprises, made by nature and by man. 

Of all the man-made wonders the Douglas DC-8 holds the greatest 
promise. For it is designed with vou in mind. 

Special seats do everything to relax you but croon! Lounges are planned 
for pleasure. Air is refreshed every three minutes! 

No jetliner -has the heritage of engineering, research and testing as 
does the Douglas DC-8. It is the culmination of 23 years of building 
the world’s most popular transports—the DC-3, DC-4, DC-6 and DC-7. 
Next time you fly, look into the airlines which fly the DC-8. Then—look 


ahead to a flight on the world’s newest jetliner! 


These famous airlines already have purchased the DC-8: 


ALITALIA-Linee Aeree Italiane : DELTA AIR LINES - EASTERN 
AIR LINES - JAPAN AIR LINES - KLM ROYAL DUTCH AIR 
LINES - NATIONAL AIRLINES - NORTHWEST ORIENT AIR- 
LINES - OLYMPIC AIRWAYS - PANAGRA - PANAIR DO 
BRASIL - PAN AMERICAN WORLD AIRWAYS - SAS-SCAN- 
DINAVIAN AIRLINES SYSTEM ~- SWISSAIR - TRANS- 
CANADA AIR LINES : TRANSPORTS AERIENS INTER- 
CONTINENTAUX - UNION AEROMARITIME DE TRANS- 
PORT - UNITED AIR LINES 


The sun appears to wear a crystalline halo—a sight you may see on a cold day in the stratosphere, kingdom of the DC-8. 
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AIR AND SPACE SHOW, PARIS 1959 
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Front cover : The Jubilee Air Show—General view of the exhibition halls and the static park at the 14-nation air and space show. 





Africa, the continent of tomorrow, 
is preparing its future today. 


Panorama de Johannesburg 











Tomorrow the continent’s 180 million inhabitants will supply 
labour and technicians for industry and an inexhaustible mass of 
consumers for commerce. 


But it is today that Africa is equipping and transforming itself, 
it is now that you must acquire your position in its markets. 
Every day UAT’s long-range aircraft connect Europe with all 
the key centres of this new Africa on the march. 


‘ ad 3, Bd Malesherbes, Paris 8° 
J Tel. ANJ. 78-04 to 09 and 


‘ | an ANJ. 68-70 
AEROMARITIME 


France’s biggest private air transport company 


JEP & CARRE 
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Automatic landing 


leader cables 
and the S.B.A.C. 


Display 1959 


On Stand No. 200 in the static exhibition, Murphy Radio Limited 
will display among their range of aircraft equipment, the 
complete leader cable installations both ground and air. 


The leader cable receiver provides accurate azimuth information 
which is fed to the auto-pilot during the critical stages 

of an automatic landing. At the same time, information 

is provided by a frequency modulated altimeter to give 

equally accurate altitude guidance. The auto-pilot installation, 
in addition to accepting this information, provides automatic 
throttle control throughout the entire procedure, including both 
‘flare-out’ and ‘throttles-off’. 


Comprehensive monitoring is provided in the aircraft for checking 
the overall system to allow for ‘break-off’ should it become 
necessary at any time. Thus for the first time ever a system has 
been devised which will enable aircraft to land in “ zero-zero ” 
conditions. Furthermore, it is possible that leader cable 

guidance may be arranged so that the aircraft can use 

the system for taxiing to the dispersal area. 


This system was demonstrated in flight in a most impressive 
manner to an international audience at the Blind Landing 
Experimental Unit of the Ministry of Supply in October 1958 and 
a static demonstration of the complete landing system will be 
shown on the Ministry of Supply stand during the exhibition. 


We shall be pleased to receive visitors and show them 

the leader cable equipment on our own Stand No. 200 during 
the period of the exhibition and we feel confident that 

such a visit would prove of great interest. 


GENERD 
a % 





Rae 
BENEVOLENT FUND 
67 PORTLAND PLACE 

LONDON, W.1. 


keep in touch 
with murphy) 


Pe 


Murphy Radio Limited, Electronics Division, 
WELWYN GARDEN CITY, HERTFORDSHIRE, ENGLAND 
CRC 63 
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american avitron announces 


INTERNATIONAL 
SALES & SERVICE 
FOR THESE FAMOUS 
“THOMPSON AVIATION PRODUCTS 























ENGINE DRIVEN PUMPS e FUEL BOOSTER PUMPS e AIR DRIVEN PUMPS 
TRANSFER PUMPS e SELECTOR VALVES e QUICK DISCONNECT COUPLINGS 


FAST DELIVERY ANYWHERE of TAPCG aviation products is now assured 
through the large warehousing and packaging facilities of American Avitron in 
Mamaroneck, New York. Because ample stocks of TAPCO products for piston- 
driven and jet aircraft are now only minutes away from New York’s Idlewild 
International Airport and ship docks, 24-hour service in many cases can be provided. 
Your inquiries and immediate needs will be promptly processed. 


*TAPCO GROUP of Thompson Ramo Wooldridge, Inc., formerly Thompson Products, 
Inc., has for many years been a foremost designer and manufacturer of advanced 
aviation components and systems for United States military aircraft and missiles, as 


well as commercial air transports. 








Write or cable “AVITRON” for free catalog describing TAPCO Aviation Products. 


514 HALSTEAD AVENUE, MAMARONECK, N.Y., U.S. A., TEL. OWENS 8-9210 
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U.S.AIR FORCE ~ 
ara ere 


A single USAF Republic F-105 Thunderchief fighter-bomber 
carries more fire power than all Allied aircraft flown on any 


one mission during World War II. 


—HAREPUBLIC & AVIATION >> 


FARMINGDALE, NEW YORK, U.S.A. 
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AIRCRAFT OVERHAUL AND IRAN Fixed wing aircraft: Neptune P2-V-5, Martin “ Mariner ”, Lockheed 
T33 “Shooting Star”, F86K North American “ Sabres ”, Canadian de Havilland “ Beavers ”, Grumman 
“ Avengers ” TBM-3S2 and TBW-3W2, L-19 Cessna, Beech “ Super 18 Beechcraft ”. Helicopters: Sikorski 


$55, H-19 and H-34, Hiller H-23, Bell H-13. 

DEVELOPMENT AND PRODUCTION: H-3 “ Kolibrie ” helicopter, “ Aviobridge ” hydraulically operated 
telescopic passenger gangway. 

DEVELOPMENT: AT-21 pulsejet powered pilotless target- and photo-reconnaissance drone. 
CONVERSION AND OVERHAUL: Douglas DC-6 aircraft. 

LICENCE CONSTRUCTION: Hawker Hunter Mk 4 and Mk 6. 

CONTRACTORS TO: Royal Netherlands Navy, Royal Netherlands Air Force, U.S. Army Ordnance 
Industrial Center Europe, K.L.M. Royal Netherlands Airlines and various other civil airlines, Argentine 
Navy etc. 


B Ry Nai 
' rT | i 


Quality Control Department 
approved by: e Netherlands De- 
partment of Civil Aviation (R.L.D.) 
under No. 6 « Royal Netherlands 
Air Force « Royal Netherlands Navy 
e United States Army Ordnance 
Industrial Center Europe. 





MAATSCHAPPHW VOOR VLIEGTUIGBOUW AVIOLANDA N.V. 
Main Office: Papendrecht (Holland) 
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SFIM MANUFACTURES THE “HEART” OF THE MIRAGE III 


SFIM (Société de Fabrication d'Instruments de Mesure) was founded in 1947 under the sponsorship of the Brétigny Flight Test Centre with 
the aim of procuring vital flight test equipment for government engineers. This led to the creation of measuring instruments and photo- 
graphic equipment for recording flight parameters, allowing aircraft performance to be monitored. 


Since 1952 the technical success of these instruments has enabled SFIM to design airborne equipment such as electrical horizons, gyro- 


magnetic compasses, oxygen regulators and ADFs. 


This new, steadily growing branch is now embarking on the manufacture under BEZU licence of the C.V.151 twin-gyroscope flight director, 


a key instrument in the Mirage III's weapons system. 


Parallel with this, SFIM’s research and development division has turned its energies to solving new problems in the navigation, pilotage and 
stabilization of helicopters, fixed-wing aircraft and missiles. Noteworthy developments are floating integrating gyroscopes for inertial 
navigation, high-sensitivity miniaturized gyrometers for measuring angular velocity, and transmitter/receiver systems for telemetering aircraft 


or missile flight parameters. 


SFIM's activities are rounded off by a new department, set up in collaboration with Société SERGOT to serve present-day technical 
requirements in the fields of atomic energy and industrial measurements; SFIM's four divisions are at your service to discuss all your 


problems and find the best solution. 


Airborne Equipment Industrial Measuring Equipment 


Research and Development 





Instrumentation 
Radio-electric direction finding 


Pilotage, navigation and stabi- 
lization of aircraft and 
missiles 


Flight Tests 


Photographic recording equip- 
ment for civil and military 
aircraft 

Sensors 

Radio telemetry for aircraft and 
missiles 

Gyrometers 





Gyro-compasses 
ADFs 

Oxygen regulators 

Stall warning indicators 


Twin-gyroscope flight direc- 
tors 





Micrometers 
Temperature regulators 
Atomic energy sensing devices 


Digital computers 


SOCIETE DE FABRICATION D’'INSTRUMENTS DE MESURE 


+ ToLoti-3i-me- Valolah cual -me- i meot-T-lit- 1m ol -my-i-melelemelelem iF: Ta tet-} 


Direction commerciale: Avenue Marcel Ramolfo-Garnier, MASSY (S.-&-O.) - Tel. 928-10.90 
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POWER FOR THE 
HOVERCRAFT... 
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The Alvis Leonides Engine which has 
been extensively developed for fixed 
wing and helicopter application has 
been chosen to power the new Hover- 
craft, designed by Mr. Cockerell and 


built by Saunders-Roe. 


ALVIS secon: sone smn 


ALVis§& Ltnmtit € ® : COVENTRY * EN GLA N D 
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Deadline Notes 


Westland Aircraft Ltd. has taken over 
Saunders-Roe Ltd. for a cash payment of 
£100,000 and 3,200,000 newly-issued five- 
shilling Westland shares. The merger makes 
Westland the largest helicopter manu- 
facturer outside the United States, with 
seven different types in production or deve- 
lopment, including the Saro Skeeter and 
naval P.531. Saunders-Roe has been hard 
hit since the cancellation of the SR.177 
rocket-plus-jet fighter, and its only recent 
development has been the construction of 
the N.1 hovercraft under contract to the 
National Research and Development Cor- 
poration. Whether the hovercraft work 
will now continue at Cowes is still under 
discussion. It is understood that several 
bids to take over this work have been made 
by other large British companies. Saun- 
ders-Roe’s two main subsidiaries, Saun- 
ders-Roe (Anglesey) and Saro Laminated 
Wood Products, have been acquired by de 
Havilland Holdings Ltd. 

fe 
Fairey 


y Aviation Ltd. and the British Go- 
vernment are negotiating concerning the 
development and production of the Roto- 
dyne VTOL transport for military use. It 
is more than probable that enough research 
and development money will be found to 
place a fairly large production order for 
the Tyne-Rotodyne within a matter of 
weeks. Meanwhile, BEA is expected to 
place an order for six machines. With the 
orders already received from New York 
Airways and Okanagan Helicopters, the 
company should thus be able to Jay down 
a line for 50 Rotodynes straight away. 


The Indian Government has signed an 
agreement with Hawker Siddeley Aviation 
Ltd. for licence production of the twin- 
turboprop Avro 748 in India ; the Avro 748 
will be utilized by the Indian Air Force as 
a DC-3 replacement. Agency reports indi- 
cate that the value of the contract is in the 
order of £20,000,000 to £25,000,000 and in- 
volves a total of some 100 aircraft. 


United Aircraft Corporation is to embark 
upon a $68,000,000 development programme 
to expand its missile and space system pro- 
duction. All four operating divisions 

Pratt & Whitney, Sikorsky, Hamilton Stan- 
dard and Norden—as well as the research 
division at East Hartford and the research 
plant at Menlo Park, California, are in- 
volved. Out of the total, £39 million is 
being allotted for research and develop- 
ment, and $29 million for production. The 
company reports that since 1946 it has 
spent some $275 million of its own funds 
for new production and experimental faci- 


lities. 
s 


The 75th Lockheed Electra rolled off the 
production line on July 7th and will be 
delivered to Western Air Lines in August. 
The 100th Electra, an international model 
for Qantas Empire Airways, is well along 
in assembly and is scheduled for comple- 
tion in October. A total of 62 Hlectras has 
already been delivered to various airlines. 


Douglas Aircraft Company has announced 
that the average cost of DC-8 jet airliners 


ordered after August 15th will be increased 
by up to 10 percent. So far 18 airlines have 
ordered the DC-8 at an average price of 
$5 million per aircraft. The company said 
that the increase reflected the rising cost 
of production resulting from higher labour 
and materials costs. 

.J 


The Bundesverband der Deutschen Luft- 
fahrtindustrie (Association of Federal Ger- 
man Aircraft Manufacturers) revealed the 
following details at its Annual General 
Meeting in Bad Godesberg: The airframe 
industry in the Federal Republic employs 
about 12,000 persons, including 2,200 engi- 
neers and technicians. The manufacture of 
engines at present employs 1,000 persons, 
including 200 engineers and_ technicians. 
The equipment industry occupies between 
6,000 and 7,000 personnel on orders from 
aircraft manufacturers. Federal Defence 
Minister Strauss emphasized that the Ger- 
man aircraft industry should be kept within 
reasonable limits. The time for a purely 
national effort was past, and the extent 
and tasks of future German production 
should be determined with respect to Ger- 
many’s political and military alliances. 
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The British Government is to take a firm 
stand with IATA over reducing fares in 
Europe and the Near and Far East. This 
was re-emphasized in a speech made in the 
House of Commons in mid-July by Minister 
of Transport and Civil Aviation Harold 
Watkinson. It is certain that on colonial 
routes and routes where IATA is not con- 
cerned, a new British low-fare policy will 
be put into operation. Lower fares would 
greatly benefit airlines operating turboprop 
and piston-engine aircraft. Talks are in 
progress with Australia, India and Canada 
with a view to a Commonwealth airline and 
aircraft procurement policy. 
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British European Airways’ Chairman, Lord 
Douglas of Kirtleside, has announced that 
on June 25th BEA carried its 20 millionth 
passenger since the carrier was established 
almost 13 years ago. The 10 million mark 
was reached after nine years operating. 


Howard Hughes, whose Hughes Tool Com- 
pany owns a 78 percent holding in Trans 
World Airlines, intends to sell six Boeing 
707-331s, originally ordered for TWA, to 
Pan American World Airways for $40 mil- 
lion. This is to ease TWA’s financial situa- 
tion which, in spite of the favourable ba- 
lance earlier recorded, now shows outstand- 
ing debts to the value of $320 million for 
the purchase of 63 jet airliners. At the 
same time Hughes has an option to take 
over six PAA Boeing 707-121s costing be- 
tween $32 and 833 million, which will be 
bought if the necessary finances are avail- 
able at a later date. 
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American Airlines is to modify its fleet of 
50 Boeing 707s (twenty-five 707-120s and 
twenty-five 720s) from conventional Pratt 
& Whitney turbojet powerplants to P&W’s 
new turbofan engines. The conversion pro- 
gramme is scheduled to begin next year 
when the new P&W units become available, 
and American’s 707s with the new power- 
plants will be in scheduled service in sub- 


stantial numbers during the first quarter of 
1961. Thirty-five of the aircraft will be 
delivered to American before the turbofan 
is available and will be modified at a later 
date; the remaining fifteen will be delivered 
with the turbofan engine installed. 

On July 12th American inaugurated a 
non-stop Boeing 707 service between New 
York City and Dallas, Texas. The new 
flight makes the 1,384-mile trip in three 
hours fifteen minutes. Since American 
inaugurated domestic jet services on Ja- 
nuary 25th this year, its Boeing 707s have 
carried some 150,000 passengers and en- 
joyed overall load factors well in excess of 
90 percent. 

* 


KLM, Royal Dutch Airlines has issued 50 
million guilders (approx. $13,200,000) worth 
of 4%% debentures repayable’ within 
twenty years to help finance the purchase 
of Lockheed Electras and Douglas DC-8s. 
Total value of the aircraft on order is 400 
million guilders ($105,600,000). The new 
debentures are in addition to a medium- 
term American bank credit of $70 million 
and a 4%% twenty-year convertible loan 
of $18.5 million issued in March. 
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LOT, Polskie Linie Lotnicze, the Polish 
State airline, is studying both Viscounts 
and Eland-powered Convair 540s to replace 
its present equipment. Both Vickers and 
Napier have done route analyses for the 
company. 

In 1958 LOT served eight Polish and 
sixteen foreign cities in fifteen European 
countries. On January Ist, 1959 its route 
network was 7,752 miles, of which foreign 
routes accounted for 6,630 miles. In 1958 
LOT carried a total of 40,121 passengers. 
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East Germany’s Lufthansa, established in 
1954, has a capital of DM (East) 100 mil- 
lion; shareholders are the East German 
Government and various East European 
State airlines. Due to a shortage of air- 
crews and aircraft, regular scheduled ser- 
vices were not opened until 1956. Today 
90 flights are operated weekly from Berlin- 
Schonefeld : 20 to Moscow, 21 to Prague, 
10 to Warsaw, 6 each to Bucharest and 
Sofia, and the balance on domestic ser- 
vices. Load factor on foreign services is 
reported to be in the region of 40 percent. 
The East German Lufthansa carried more 
than 200,000 passengers during 1958. 
Because the East German Lufthansa is 
not accepted in countries outside the 
Eastern bloc, a new company, Interflug, 
was established early in 1959, with a capi- 
tal of DM (East) 80 million subscribed by 
the Association of People’s Aircraft Fac- 
tories, Dresden, the East German Trans- 
port Ministry and the State forwarding 
agency Deutrans. Interflug has operated 
into the West, however, only on the occa- 
sion of the Leipzig Spring Fair (Leipzig- 
Copenhagen services) and, more recently, 
to Geneva for the Foreign Ministers’s Con- 
ference. 
& 


Civil Air Transport, of Taipei, Formosa, 
has ordered a Convair 880 jet airliner. The 
88-passenger intercontinental aircraft, to be 
known as the “Mandarin Jet”, will be 
delivered to CAT in November 1960. 

* 


The German companies responsible for 
building the airframe for the F-104 under 
licence will have to provide an additional 
investment in the order of DM 5 million ; 
for the G.91 the figure is estimated at 
approximately DM 2.5 million. Main con- 
tractor for production of the General Elec- 
tric J79 jet powerplants for the F-104 will 
be BMW Triebwerkbau GmbH. The Kléck- 
ner-Humboldt-Deutz firm is responsible for 
the Orpheus engines for the G.91. Both com- 
panies will have to provide an investment 
of some DM 34 million. Daimler-Benz, 
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Henschel and MAN will be major subcon- 
tractors. Final assembly of the Starfighte? 
will be carried out by Messerschmitt 
AG, and that of the Fiat G.91 by Dornier. 


Two hundred Lockheed F-104G Starfighters 
are to be built in Canada under licence 
for the Royal Canadian Air Force. Orenda 
Engines Ltd., of Malton, Ontario, will ma- 
nufacture the General Electric J79 jets, 
while Avro Aircraft, Canadair Ltd. and de 
Havilland Aircraft Co. (Canada) Ltd. have 
been invited to bid for the airframes. Total 
cost of the programme is estimated at $400 
million, and it is expected to provide em- 
ployment for 10,000 workers. 

Under the agreement between the Cana- 
dian Government and Lockheed Aircraft 
Corporation, Canada will have the right to 
sell F-104Gs to any nation outside Europe. 
It is also planned that Canadian manufac- 
turers shall supply as much as 20 percent 
of all airframes for the F-104Gs built in the 
United States. So far the total assured 
U.S. production of F-104Gs is 66 aircraft, 
for West Germany. 
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Olympic Airways and BEA have signed a 
“consortium” agreement for joint opera- 
tion of their route networks between the 
United Kingdom, Greece and the Eastern 
Mediterranean. The agreement has been 
submitted to the Greek Government for 
approval. According to a joint statement, 
Olympic is buying de Havilland Comet 4B 
jets to supplement its DC-6Bs. It is under- 
stood that the initial order will be for two 
Comets, to be delivered in time for the 1960 
holiday season. 

.+) 


The international aerobatics contest for the 
Lockheed Trophy, held at Baginton, near 
Coventry, from July 9th to 11th, was won 


this year by a Swiss pilot, Major Francis 
Liardon. This is the first time a Swiss has 
been world aerobatics champion. Liardon, 
a powered flight inspector at the Federal 
Air Office in Berne, has been flying for 25 
years and holds all Swiss licences for fixed 
wing aircraft, helicopters and gliders. 


British Overseas Airways Corporation is to 
resume its services to South America, 
suspended since 1954. Twice weekly services 
calling at Madrid, Lisbon, Dakar, Recife, 
Rio de Janeiro, Montevideo, Buenos Aires 
and Santiago de Chile, using de Havilland 
Comet 4 aircraft are to start next January. 


A new £130,000 civil airport to replace 
Stamford Hill has been opened at Virginia, 
Durban North. It has a 3,000-foot tarmac 
runway with a 3,400-foot grass strip along- 
side. The airport has night flying facilities 
and is designed for conversion to military 
use in time of emergency. A modern con- 
trol tower is fully equipped with radio aids 
Customs facilities are also planned. 

& 


At a ceremony at McGuire AFB, New 
Jersey, the F-10606 Delta Dart long-range 
interceptor aircraft formally joined the 
aerial defence system for the New York- 
Philadelphia-Washington area. Commander 
of the new squadron is Lieut.-Colonel 
Reginald I. Hayes. 

= 


Trans Caribbean Airways Inc. reports total 
net income in excess of $5 million for the 
first six months of 1959, compared with a 
total net income of $864,721 for the same 
period in 1958. With stockholders’ appro- 
val the carrier’s name will be changed to 
Transportation Corporation of America, “ to 
better reflect the company’s various inter- 


ests”. 


Workshop Briefs 


Merckle Flugzeugwerke KG, of Bad Fried- 
richshall, Wiirttemberg, has begun flight 
testing the prototype of its SM 67 turbine- 
powered helicopter. Pilot is Captain Bode. 
Provisional acceptance of the SM 67 was 
made only two days later, and flight testing 
is continuing. Merckle began work on the 
SM 67 in 1956 as a private venture, but con- 
tinued under a Federal Government con- 


tract. 
9 


De Havilland is now considering the new 
3ristol ducted fan engine as an alternative 
to the Rolls-Royce RB.140 for the revised 
Airco D.H.121. This engine will probably 
be in the 9,500 to 10,000-1b thrust class. 
BEA has still not signed the 121 contract 
and the situation is still far from clear. 

oe 


Douglas Aircraft’s engineering offices have 
been engaged for some time past on pro- 
jects for large military transports, and brief 
details of two of these projects have now 
been revealed. One of them is known 
under project “ CX Junior”, and the other, 
a much bigger design, under project “ CX”. 
Both would be equipped with turbofan 
engines, and there is talk in this connection 
of the Pratt & Whitney JT4D (TF75), in 
the 23,000 to 26,000 1b thrust class. The 
smaller “CX Junior” (four JT4Ds) would 
have a layout for maximum payloads of 
up to 80,000 1b, reach cruising speeds 
roughly equivalent to Mach 0.8 and be 
capable of operating non-stop over distan- 
ces of 3,700 nautical miles. The bigger 
“CX” version, also with Pratt & Whitney 
JT4D turbofans, would reportedly be 
capable of carrying payloads of around 
100,000 1b non-stop across the Atlantic, or 
50,000 1b non-stop across the Pacific. In 
other words, payload for a range of roughly 
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6,000 nautical miles would still be around 
50,000 1b. Cruising speed would again be 
equivalent to at least Mach 0.8, and gross 
weight is given as approx. 480,000 1b. 

3 


Avian Industries Ltd., of Georgetown, On- 
tario, announces the Avian 2/180 two-seat 
autogyro (three-blade rotor with com- 
pressed air nozzles at the blade tips for 
starting ; ducted pusher propeller at the 
fuselage rear). <A prototype of the new 
autogyro, or “gyroplane”, will be ready 
for flight testing at the end of September 
1959. First deliveries could be made in 
March 1960. 

ae 


A Fiat G.91 lightweight strike fighter was 
flown to Cazaux base in France in mid- 
July to undergo a series of tests with Nord 
5103 air-to-air missiles. The main object 
of the tests is to determine whether these 
missiles can be used satisfactorily by the 
G.91. Firing tests are also planned. 

o 


The Fiat 7002 turbine-powered helicopter 
has completed static and dynamic tests of 
its stressed structure. All regulations 
covered by the Civil Airworthiness Require- 
ments for this category of aircraft were 
satisfactorily met. 

e 


The U.S. Marine Corps was scheduled to 
begin a series of tactical evaluation trials 
with three Gyrodyne one-man helicopters at 
Quantico base, Virginia, on August Ist. 
The Gyrodyne YRON-1 was developed by 
Gyrodyne Corporation of America under a 
Navy contract. It weighs only 425 1b 
empty and is powered by a four-cylinder 
62 h.p. Porsche engine. Cruising speed is 
50 m.p.h., range 60 miles, and service ceil- 





ing about 6,500 ft. A useful load of 265 1b 
can be carried. 

Three one-man XROE-1 helicopters built 
by Hiller will be evaluated later. This 
model has a 50 h.p. Nelson engine, and its 
specifications compare with those of the 
YRON-1 except that its range is only 27 


miles. 


The Chabay 4C10 lightweight engine, 
designed for use in sports aircraft, is a four- 
cylinder opposed type model (4-stroke) of 
roughly 100 h.p., which is scheduled to go 
into quantity production at the end of 1959. 


Short Brothers & Harland is understood to 
be developing the Hurel-Dubois wing layout 
for the new light freighter project. Pre- 
viously the high aspect ratio layout was 
being developed by Miles at Shoreham (in 
the HDM.106). It now appears that Miles 
has transferred its interest to Short. 

t 


Générale Aéronautique Marcel Dassault has 
developed an experimental missile for 
speeds equivalent to Mach 3.5. It has a 
solid-propellant motor for cruise (thrust 
3,310 1b) and ean undisclosed number of 
solid-propellant boosters with a unit thrust 
of 26,455 1b. In addition the missile has 
a liquid-propellant auxiliary power unit. 
Range is given as roughly 125 miles; 
weight, without boosters, 3,860 1b; weight 
of boosters 3,810 1b. 

& 


The first Northrop N-156F Freedom 
Fighter has arrived at the Northrop Cor- 
poration flight test hangar at Edwards 
AFB, California. The first flight was 
scheduled for the last week in July. 

° 


The Hiller X-18 experimental turbine- 
powered VTOL aircraft will begin flight 
testing within the next month or two, it is 
reported from the U.S. West Coast. Power- 
plant consists of two Allison T40 propeller 


turbines. 


General Electric has received FAA certifica- 
tion for its T58 turboshaft engine, known 
as the CT58-100-1. Certification is for a 
take-off power of 1,050 s.h.p. and a conti- 
nuous power of 900 s.h.p. The engine is 
fitted, for example, in the Sikorsky S-61 and 
S-62 and the Vertol 107 helicopters. 

+ 


A Sud-Aviation SE-4400 surface-to-air test 
vehicle has been mentioned for the first 
time. The vehicle is launched by a solid- 
propellant booster and is being used to test 
a new ramjet engine with multiple shock 
diffusor. Launching weight 2,645 lb, over- 
all length 23.6 ft, max. speed equivalent to 
Mach 3.6, ceiling 31 miles. 

2 


ACAM 5301 is the designation of a new 
surface-to-air missile developed by Nord- 
Aviation. It has a range of roughly 9.3 
miles and a launching weight of 1,060 lb; 
max. speed is more than 1,970 f.p.s. ; war- 
head roughly 90 lb ; length 14.76 ft. ACAM 
5301 was derived from the Nord 5103 air- 
to-air missile, and is roughly comparable to 
the American Hawk. 





Photo credits: Front cover: Air Ministry, Paris; 
pp. 919-930: Howard Levy (1), Len Sirman Press 
(1), USIA (1), manufacturers (4), Interavia (79) ; 
p. 931: Interavia; pp. 943-948: ATP (1), manu- 
facturers (5), Interavia (33), Interavia files (14) ; 
pp. 949-950: AFP, Service Photographique, Paris ; 
pp. 961-963: manufacturers; pp. 967-968: manu- 
facturers (1), Interavia (16); p. 969: manufac- 
turers (1), Interavia (9); p. 971: Ministry of 
Defence, Rome; pp. 972-975: manufacturers ; 
pp. 984-985: manufacturers; pp. 986-987: Sov- 
press (4), works drawing (1), Interavia (5); 
pp. 988-990: manufacturers. 





AVON TURBO JET (MILITARY) 


Aviation is also served by Rolls-Royce 
Diesel and Petrol engines which power 
airfield and ground equipment. 


Petbow Ground Starter Unit powered by a Rolls- 
Royce Diesel Engine. 


Airfield Crash Tender on a Thornycroft Chassis 
powered by a Rolls-Royce Petrol Engine. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 


DIESEL AND PETROL ENGINES 
NUCLEAR PROPULSION 


AERO ENGINES MOTOR CARS 
ROCKET MOTORS 


NOE @) (Cz 
POWER 


IN THE SERVICE OF AVIATION 


The Rolls-Royce Aero Engine Division 
is the largest organisation in Europe 
producing aero engines 

for Civil and Military use. 

Over 34,000 people are employed in the design, 
development and manufacture 

of turbo jets and prop-jets which are 

in service with or on order 

for 21 armed forces, over 60 airlines 

and more than 20 other operators 
throughout the world. 

Rolls-Royce are developing 

the rocket motor for Britain’s long range 
ballistic missile. 


RB.141 BY-PASS TURBO JET 
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OFFICE FRANCAIS D’EXPORTATION DE MATERIEL AERONAUTI 


O.F. E.M.A: 


sells the products 
of the French aircraft industry to foreign customers 





4, RUE GALILEE PARIS XVI@ TELEPHONE KLEBER 89-10 TELEGRAMMES EXAERO PARIS 
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... Today, in the era of commercial jet operation, much larger tank capacities are 
required. 


The latest STRUVER aircraft refueler holds 


7700 1. G. (9250 Us gal.) 


Its rate of discharge of 530 |. G./min (635 US gal./min) makes possible rapid and 
efficient refueling with ground time kept to a minimum. A still bigger 9900 I. G. 


(11900 US gal.) unit is at present under construction. 


~ 


—— {Esso} ae. ’ 


-E€SSO AVIATION PRODUCT é 





AD. STRUVER GMBH TANKWAGENBAU HAMBURG 
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os 
to combine 


mobility 


with 


economy 


Take your pick of these 
unique rubberized products 
from Goodyear that assure 
you matchless mobility 
plus substantial savings 


~~ Portable “’Pi//ow Tanks” for 

y low-cost liquid storage... 
Rolli-Tankers for rolling, floating 
fuel transport... 


Axle-driven 7erra-7ires for 
‘go anywhere” mobility... 


How can these Goodyear rubberized products increase 
mobility while lowering costs for you? Write for all the 


facts to Goodyear International Corporation, Aviation 
Products Division, Akron 16, Ohio, U.S.A. 


WANT TO SAVE ON FUEL STORAGE COSTS? 
Then, consider the “Pillow Tank” —tough, rubberized 
fabric container by Goodyear that unrolls like a rug, 
can be filled and pumping 45 minutes after delivery, 
eliminates need for heavy, hard-to-handle steel drums. Designed 
for all-weather use wherever temporary or emergency storage 
or transport of bulk liquids is required, “Pillow Tanks” are 
perfect for use on farms—in oil fields—at remote construction 
sites. Gasoline, oil, water—even granular solids—can be stored 
in these ingenious tanks. They are available in sizes up to 
50,000 gallons, yet occupy only a minimum amount of space 


when rolled up. 


GOOD, 


— 


Sm 
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THIS IS THE ROLLI-TANKER. Tire-like tankers 

hold up to 500 gallons, glide over softest terrain with- 

out sinking in. Train of Rolli-Tankers can provide fuel 

and water along entire route of a road construction job. 
Taken in tow, they offer minimum rolling resistance, and free the 
truck itself to take its normal pay load of other materials. Regu- 
lar work truck can unhitch Rolli-Tankers where needed and pick 
them up again after use. This eliminates need for tank truck— 
also eliminates transferring liquids to separate dispenser con- 
tainers. Rolli-Tankers may also be towed through water. They 
have natural buoyancy, roll right up the beach. Or — Rolli- 
Tankers may be air-dropped into remote areas. 


“GO ANYWHERE” TIRE is another name for the 

Terra-Tire, developed by Goodyear to give vehicles 

unprecedented mobility. Axle-driven and axle-loaded, 

these drum-shaped pneumatic tires conform to the 
ground contour—are virtually immune to punctures and blow- 
outs. One of their many applications: on trucks which must go 
into rough off-the-road areas during oil exploration. Tires have 
exceptional strength—due to all-nylon cord construction and 
exclusive triple-tempering process. High strength, combined 
with great flexibility, enables Terra-Tire to roll easily over 
rocks, stumps, other obstacles. And the ride is so cushion-soft 
that springs aren’t needed. 


fy . A dd Terra-Tire, Rolli-Tanker—T. M.’s The Goodyear Tire & Rubber Company, Akron, Ohio, U.S. A. 
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Propulsion through 
the ages... 


A charming Regeney folly 


Among the many designs for dirigible airships which appeared between 
the invention of the balloon in 1783 and the arrival of the first practical 
airship in 1852, the most delightful was the DOLPHIN, designed by 
Pauly & Egg in 1816-17. Apart from the absurd “ oar ” propellers, it 
was to have had an interior balloonet to preserve its shape, and a 
device (visible here) to alter the trim by means of a moveable weight. 
Such ingenuity surely deserved success—but alas, the triumphal flight 
shown here took place only in the artist’s imagination. 

From near-fantasy to historical fact: Rotol were the pioneers of the 
turbo-prop, for they designed and built the propellers for the first 
turbo-prop aircraft to fly—and today over 100 airline and aircraft 
operators fly machines with Rotol propellers. 


2 Bena 
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FOKKER F.27 This very successful Netherlands airliner is powered 

by two Rolls-Royce Dart engines driving two four-bladed Rotol 
propellers. The recent first delivery flight of an F.27 to Trans- 
Australia Airlines will add to the Rotol-equipped aircraft already 
flying there—the Viscounts of T.A.A. 





OJOL ROTOL LIMITED - GLOUCESTER « ENGLAND 








A Member of the Dowty Group 


898 


... NEWS IS HAPPENING AT NORTHROP \ 


AIRBORNE! FIRST MEMBER OF N-156 AIRCRAFT FAMILY! 


SUCCESSFUL FLIGHT OF USAF T-38 PROVES HIGH PERFORMANCE OF NORTHROP LOW-COST AIRCRAFT! 


Successful flight tests at Edwards Air Force Base, California, indicate that the 
USAF- Northrop T-38 Talon more than qualifies for its unique mission. Now in 
production under USAF contract, it fills a vital need for a high-performance, 
low-cost aircraft in which the new generation of space-age airmen can safely 
master the art of supersonic flight. 

BEING DEVELOPED IN PARALLEL IS NORTHROP’S N-156F—the only fighter under USAF 
contract created especially to fit the specific tactical and economic requirements 
of other free-world nations. The N-156F-—the Freedom Fighter—is a supersonic 
weapon system that offers total combat effectiveness superior to any other 
American front-line fighter. 

The N-156F matches effectiveness with economy. It costs far less to buy, to fly, 
and to maintain. And of equal importance, the N-156F is designed for produc- 
tion outside the United States and will make a substantial contribution to the 
economies of the countries it will defend. 





a Final N-156 F mockup. First production- 
& 'N Oo RTHR Oo P INTERNATI Oo NAL line fighter was rolled out in May and 
Beverly Hills, California, U.S.A., A Division of Northrop Corporation flight tested in July. 


Stage” 
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CONTINUOUS POWER’ with the AIR PARTNER 


*A VITAL FACTOR IN JET STARTS 


A mobile unit for starting, air-conditioning, de-icing and testing the jet airliners of today 


STARTING - AIR CONDITIONING - DE-ICING 

The Air Partner is a surge-free rotary screw compressor of the 
Lysholm type designed for starting, air conditioning and de-icing 
all jet and turbo-prop airliners having air turbine starters. 


A SUCCESSFUL COMBINATION 

Atlas Copco, the world’s largest organisation devoted exclusively 
to the manufacture of compressed air equipment, combined 
aeronautical expertise with compressor know-how to produce this 
multi-purpose unit. 


STARTING 
The Air Partner delivers a continuous flow of warm, oil-free air 
to turn the engine over constantly thus eliminating mis-starts. 


AIR CONDITIONING 

The Air Partner becomes an air conditioning unit by merely 
flicking the appropriate switches and pressing a button, a matter 
of seconds. 


DE-ICING 
A specizl mouthpiece attached to the air hose enables the wings 


and fuselage to be ‘sprayed’ with warm air. Removal of ice and 
sleet from windshields, wing leading edges, and air intake lips is 
achieved by using the ordinary de-icing outlets of the aircraft. 


SIMPLE MAINTENANCE 

The Air Partner has no wearing parts. It consists of two screw 
rotors which intermesh but never touch one another or the casing. 
10,000 hours is the normal period between overhauls for screw 
compressors of this type. 

Maintenance operations can be carried out by airline personnel 
anywhere in the world or through the Atlas Copco sales and 
service organisation established in 90 countries. 


TWO MODELS 

Air Partner M-3 consists of two identical units, each including 
a compressor connected to a standard petrol or diesel engine, for 
starting, air conditioning, de-icing and checking auxiliary systems. 
Air Partner M-2 consists of one rotary screw compressor 
connected to a standard petrol or diesel engine for starting and 
limited air conditioning. 


THE Altlas Copco AIR PARTNER 


A contribution to the jet age of air travel 


Contact your local Atlas Copco company or agent or write to Atlas Copco AB, Stockholm 1, Sweden 





The San Diego ICAO Assembly in Brief 


The International Civil Aviation Organization announced its 
firm intention not to be caught napping in future by the rapid 
development of air transport ... Reduced to its bare essentials, 
such was the outcome of the 12th Session of the ICAO 
Assembly, which was held in San Diego, California, from 
June 16th to July 9th, 1959 and was attended by 62 of the 
74 member States as well as by observers from two non-member 
countries and nine international organizations. 

The chairman of the session was E.R. Quesada, Admini- 
strator of the United States Federal Aviation Agency, and the 
programme was outlined in the annual report presented by 
Walter Binaghi, President of the ICAO Council. 


* 


When Walter Binaghi, an Argentine engineer and civil 
servant, succeeded the first Council President, the late Edward 
P. Warner, two years ago, he was a more or less unknown 
quantity. Admittedly he had been Argentine delegate to ICAO 
since 1947 and had presided over the 1954 Session of the 
Assembly in Montreal. But he was a young man of 38 and 
scarcely known in the outside world. In any case there were 
few who could have had any very tangible idea of Binaghi’s 
programme and his importance to the International Civil 
Aviation Organization. 

Meanwhile it has become abundantly clear that the new 
Council President is fully aware of where the shoe pinches 
ICAO and is determined to tackle the economic tasks which, 
though covered in the Organization’s statutes, had hitherto been 
allowed to “slumber”. ICAO was set up under the Chicago 
Convention on International Civil Aviation, Article 44 of which 
laid down that the new Organization should be responsible not 
only for the technical coordination of civil aviation, but also 
for economic supervision and promotion of air transport : 
“Meet the needs of the peoples of the world for safe, regular, 
efficient and economical air transport... Prevent economic 
waste caused by unreasonable competition... Ensure that the 
rights of contracting States are fully respected and that every 
contracting State has a fair opportunity to operate international 
airlines.” 

At the Assembly session in San Diego, Council President 
Binaghi sounded a clear warning against over-estimating the 
public acclaim of jet transport : “ Speed, comfort and novelty 
have influenced the travellers, but it must also be remembered 
that, at present, the total capacity offered by these new large 
jet aircraft is small and that such high load factors will not 
be maintained when all of the new fleets are operating, unless 
unprecedented increases in traffic take place or unless the 
present reciprocating-engine airliners are disposed of...” 

“... The airline traffic situation in 1958 was not a good one ; 
in effect, the rate of expansion in airline traffic on a world- 
wide basis, measured in passenger-kilometres, was only 5.2 per- 
cent, much less, in fact, than the 15 percent per annum average 
growth to which we have become accustomed during the last 


” 


years... 





IATA Gives More Optimistic Figures for 1958 


The 1958 traffic figures published by the International 
Air Transport Association for its member airlines at the 
end of July 1959 showed some gratifying gains over the 
previous year. 

The number of passengers carried reached a new record 
level of 69,249,000, or an increase of 7.3 percent over the 
figure for 1957. International traffic grew by 12.4 percent, 
and domestic traffic by 6 percent. 

The volume of cargo (in tonne-kilometres) rose by 21.5 
percent, and of airmail by 10.3 percent. 

For revenue passenger-kilometres IATA reports an 
increase of 7.4 percent to 75,165,000,000 (international 
+ 16.5 percent, domestic + 3.2 percent). 

When it comes to load factors, however, IATA is obliged 
to use minus signs : revenue passenger load factor 59.6 per- 
cent (— 3.1 percent compared with 1957) ; revenue weight 
load factor 57 percent (— 0.6 percent). 

The total fleets of IATA member airlines increased by 
9.4 percent to 3,398 aircraft, and total employee strength 
by 8.9 percent to 366,000. 











Left to right: H. E. A. Karim Hakimi (Afghanistan), 4th Vice-President of the 
Assembly session; ICAO Council President Walter Binaghi (Argentina); E.R 
Quesada (USA), President of the Assembly session ; A. Kofoed-Hansen (Iceland), 
Ist Vice-President of the session ; Colonel U. B. Caldoza (Philippines), 3rd Vice- 
President of the session 


“...Regarding the financial situation of the world’s 
scheduled airlines... final figures indicate for the year 1957 
a net operating loss of $41 million against a net operating 
profit of $84 million in 1956. For 1958, only preliminary 
estimates are possible, and they seem to indicate that there 
has been a further deterioration in the financial picture during 
that year. The world economic situation certainly influenced 
the figures obtained for 1957 and 1958, but we must not 
conclude that the general economic trend so much controls 
the growth of air transport ; at least that does not seem to 
have been proved by figures in the past. Important factors 
in the airlines’ financial picture are the rise in unit costs and 
the decline in load factors. Solutions will have to be found 
if we want to see a continuing healthy growth in air transport.” 


* 


It is scarcely necessary to add that technical deficiencies in 
the world network of air navigation services and facilities are 
given equally detailed treatment in the report, and that the 
Assembly requested the ICAO Council to prepare proposals, as 
soon as possible, for improving navigation aids and for some 
form of joint financing of ground facilities. 

But ICAO’s new line was reflected even more clearly in 
another resolution. The Organization is evidently determined 
not to see the experience of “stumbling” into the jet age 
repeated a second time. The Assembly urged the Council to 
begin immediately on a study of the technical, economic and 
social consequences of supersonic civil aircraft, which can be 
expected to become available for commercial service within the 
period ending about 1975. The study is also to assess the 
problems of noise, land use, etc., so that governments can be 
provided with all the required information for preparing the 
introduction of supersonic travel in good time. 


* 


The following are some of the more important of the 
remaining results of the San Diego session : 


e West Germany, Guatemala and the Philippines were elected 
to the 21-State ICAO Council, in succession to Belgium, 
Ireland and Mexico who had completed their three-year 
term of membership. Under a system of rotation agreed 
upon among the Scandinavian countries, Denmark replaces 
Sweden.! 

The new Council confirmed its President Walter Binaghi in 
office for a further period of three years. 


Ronald M. Macdonnell (Canada), who had been elected 
Secretary General at the end of 1958, was sworn in, in 
succession to Carl Ljungberg, who retired on August Ist. 


1 The ICAO Council now comprises the following members: Argentina, Australia, 
Brazil, Canada, Denmark, France, Federal Republic of Germany, Guatemala, 
India, Italy, Japan Lebanon, Netherlands, Philippines, Portugal, Spain, Union 
of South Africa, United Arab Republic, United Kingdom, United States and 
Venezuela. 
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INTERNATIONAL MEETINGS 
AND CONFERENCES 


August 8th-9th: 3rd Flying Rally, orga- 
nized by the Aero Club of Central Alsace. 
Colmar. 

August 9th-12th : ASME-AICE Heat Trans- 
fer Conference. Storrs, Conn. 

August 17th: First National Ultrasonics 
Symposium, Institute of Radio Engineers 
Professional Group on Ultrasonics Engi- 
neering, Stanford University, Stanford, 
Calif. 

August 18th : Meeting of ICAO Legal Com- 
mittee. Munich. 

August 18th-2Ist : 1959 Western Electronic 
Show and Convention. San Francisco, 
Calif. 

August 23rd-29th: 1959 International 
Round-Switzerland Flight. 

August 24th-26th: ARS Gas Dynamics 
Symposium: Dynamics of Conducting 
Fluids. Evanston, Ill. 

August 27th-29th: American Physical 
Society 1959 Summer Meeting in the 
West. Honolulu, Hawaii. 

August 27th-28th : British Commonwealth 
Space Flight Symposium. London. 

August 27th-30th: International Swedish 
West Coast Rally organized by Gothen- 
burg, Varberg, Trollhattan, Uddevalla 
and Boras Aero Clubs. 

August 30th: Oxford Aeroplane Club “ At 
Home”. Kidlington. 

August 3lst-September 2nd : Fourth Inter- 
national Symposium on Free Radical 
Stabilization. Washington, D.C. 

August 3l1st-September 5th : Tenth Annual 
International Astronautical Federation 
Congress. London. 

September Ist-2nd : Conference on physical 
chemistry in aerodynamic and_ space 
flight. University of Pennsylvania, Phila- 
delphia, Pa. Sponsored by Air Force 
Office of Scientific Research and General 
Electric Co.’s Missile and Space Vehicle 
Dept. 

September 2nd: ICAO, 5th Session of the 
Meteorology Division. Montreal. 

September 2nd-4th: 1959 Cryogenic En- 
gineering Conference, University of Cali- 
fornia. Berkeley, Calif. 

September 3rd-6th : Air Force Association 
Convention and Panorama, Miami Beach, 
Fla. 

September 4th-6th: International Flying 
Rally. Brunswick. 

September 5th-6th : Popular Flying Asso- 
ciation Rally. England. 

September 6th-20th: International En- 
gineering Fair. Brno. 

September 7th-13th: SBAC Display and 
Exhibition, Farnborough. 

September 9th-11th : Midwestern Confer- 
ence on Fluid and Solid Mechanics, co- 
sponsored by IAS, AFOSR, ONR, NSF. 
Austin, Texas. 

September 10th: Canadian International 
Air Show at the Canadian International 
Exhibition. Toronto. 

September 11th-13th : German Aero Club 
Flying Rally. Baden-Baden. 

September 12th: IATA Traffic Advisory 
Committee. Honolulu, Hawaii. 

September 12th-21st : Sixth European Ma- 
chine Tool Exhibition. Paris, 

September 13th-19th : Golden Anniversary 
of Flight Week and International Air 
Show. Windsor, Ont. 

September 14th: IATA Composite and 
Joint Meeting of Traffic Conferences. 
Honolulu, Hawaii. 

September 14th-19th: First International 
Conference on Agricultural Aviation. 
Cranfield, Bedfordshire. 
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Turn of the Tide for the Airline Industry ? 
BY SCOTT HERSHEY, NEW YORK 


The New York Exchange started the 
second half of 1959 by setting historic 
highs in industrial and combined stock 
averages, pushing ahead on an almost un- 
broken front, and even the airlines were 
buoyant. 


This is due partly to the fact that the 
major domestic lines have reported sub- 
stantial increases in business in the first 
months of the year, and advance reserva- 
tions indicate the possibility of a banner 
year in travel. The rapidly growing fleets 
of jets are receiving gratifying high accept- 
ance in the travel field. 


Thus, the transition to the jet era is being 
eased by the fact that revenue and profits 
on most lines are on the rise. This trend 
contrasts happily with the tailspin ex- 
perienced by the industry a year ago. At 
that time, the slump in general business 
proved a heavy drag on traffic. 


Earnings virtually were grounded by a 
combination of things, and in the winter 
and early spring of 1958 the airlines 
appeared more likely to be headed for 
serious trouble than for a bright new era 
in transportation. About the middle of last 
year the fortunes of the industry took a 
turn for the better. The recovery in the 
economy at large fueled an upsurge in air 
transport travel, and the improvement is 
accelerating this year. 


It appears, in fact, that the traditional 
pattern of airline growth-once more is 
beginning to assert itself. From an operat- 
ing standpoint the industry appears to be 
far better equipped than it was twelve 
months ago to make the switch from piston- 
powered aircraft. 


Virtually all U. S. carriers have arranged 
to obtain the necessary funds or credits to 
pay for equipment on order, which, at the 
end of last year exceeded $1.6 billion. 


Industry financial experts pointed out, 
however, that existing loans as well as 
credits yet to be drawn on are subject to 
the maintenance of certain debt-equity 
ratios and assets or working capital require- 
ments. To the extent that earnings and 
proceeds from surplus aircraft sales and 
self-generation of cash fall short of provid- 
ing the necessary funds, the lines will have 
to go into the capital market for additional 
equity. 


The equity positions of many carriers 
seem rather thin at this time to support the 
full weight of the capital commitments 
which they have undertaken. However, the 
airlines are confronted with a_ buyers 
market, and the shift spells the end of the 
re-equipment cycles in which capital gains 
automatically could be taken down as older 
aircraft were phased out. 


Two carriers recently announced plans 
for new financing. Pan American plans to 
offer approximately $47 million of con- 
vertible subordinated debentures to _ its 
stockholders through subscription rights. 
The line is filing with the Securities and 
Exchange Commission a registration state- 
ment to cover the offering. The carrier 
expects to offer to stockholders of record 
July 29th rights to subscribe for the de- 
bentures at the rate of $100 of debentures 
for each 4 shares held. Pan American 


shares on the New York Stock Exchange 
were quoted recently at 29%/s. High for 
the year was 34!/; and low 22 1/g. 


The other recent financing was an an- 
nouncement by Airborne Carriers, Inc., a 
subsidiary of Aviation Financial Services, 
that $9,429,000 of Airborne’s first and 
second mortage notes had been privately 
placed. Sale of the notes was. ar- 
ranged in connection with financing of a 
$ 23,000,000 purchase of five Canadair CL-44 
turboprop aircraft by Seaboard & Western 
Airlines, the cargo carrier. 


The funds from the notes will provide 
Seaboard with its required 10 percent down 
payment on the new aircraft and with 
additional working capital. The planes are 
scheduled for delivery by the spring of 
1961, and Seaboard will pay an additional 
10 percent on delivery and the balance in 
monthly payments over five years. 


Seaboard, meanwhile, has sold to Air- 
borne five Super Constellations and fifteen 
engines for the amount of the _ notes, 
$ 9,429,000. The air carrier will lease back 
this equipment for 27 months at a monthly 
rental of $ 35,000 a plane and § 1,500 an 
engine. 


Operation, and plans for the operation, 
of pure jet and turboprop air transports 
had spread to 87 carriers in 42 countries up 
to the end of June, according to a survey 
by the aviation department of Esso Export 
Corporation. 


These carriers had placed orders for a 
total of 1,054 aircraft in the two classifi- 
cations for delivery between 1958 and 1963. 
Many of the planes, of course, already are 
flying on lines throughout the globe. 


Total orders include 486 in the turboprop 
category, with 243 medium-range and 243 
long-range models. The rest of the total 
consists of 568 medium and long-range pure 
jets, of which twelve were delivered in 
1958 and 132 are due this year. In 1960, the 
total will be 300; sixty-five in 1961, and 
fifty-nine in 1963. 


Two foreign lines have attracted atten- 
tion recently with their growth reports. 
Alitalia, the Italian airline, moved up last 
year to twelfth place in size of operations 
among the world air carriers, and gains 
are continuing this year. In 1958 pas- 
senger miles operated increased 36.9 per- 
cent over the year before ; the number of 
passengers carried was up 37.4 percent; 
mail volume rose 25.7 percent and express 
and freight increased 15.6 percent. Prelimi- 
nary figures for the first half of this year 
show that the number of passengers in- 
creased 130 percent over a year ago with a 
rise of 100 percent alone for June. 


Ethiopian Airlines, which received man- 
agement and technical assistance from 
Trans World Airlines, also reported record 
traffic volume and revenues during last 
year. The line is looking to extend its 
routes to West Africa and is studying all 
available aircraft, including jets, for addi- 
tions to its fleet. The carrier last year 
extended its intercontinental route north- 
ward from Athens to Frankfurt. 


The airline industry definitely is buoyant 
and on the move. 
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\ The $1R.23/34/35/36 comprehensive VHF/ 
S.T.R.23/34/35/36 \ 
equipment has been specified by \ Is/vor. airborne communication and 


BRITISH EUROPEAN AIRWAYS  \ —— 
\ navigation equipment incorporating 


for their Vanguard and Comet fleets \ 
\ TRANSISTORS 


«ST. 23 TRANSMITTER. 360 channels, 50 kc/s 
channel spacing, in the band 118—135.95 Mc/s. 
20 watts telephony. 


*E SR. 23 RECEIVER 560 channels, 50 kc/s channel 
spacing, in the band 108—135.95 Mc/s. All spurious 
responses at least 90 db down. 


* SR. 34 V.O.R/I.L.S LOCALISER RECEIVER. 
Comprises a Receiver and Instrument Drive 
Unit. The receiver is identical to and 
interchangeable with the SR23. 100 channels, 
100 kc/s channel spacing, in the band 108—117.9 
Mc/s (50 kc/s spacing, incorporated and 
available when required). 


* SR. 35 GLIDE PATH RECEIVER. 
20 channels in the band 329.3 to 335 Mc/s. 


* SR. 36 75 Mc/s MARKER RECEIVER. 
(Superheterodyne). 





Operates from 115 Volts, 400 c/s, single phase A.C. or 28 Volts D.C. 


Approx. half the weight, half the size, and half 
the power consumption of equipment it replaces! 










Standard Telephones and Cables Limited 


Registered Office: Connaught House, 63 Aldwych, London, W.C.2. 
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At airports 'round the earth... 


vehicles are doing the worlds work! 
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‘Jeep’ Lavatory Truck 


One man operation. 
Compact, specialized 
unit. Requires no extra 
carts or tractors. 


Preferred by Major Airlines Around the World! 


® compact ‘Jeep’ vehicle units save space and manpower. @ 4-wheel drive ‘Jeep’ vehicles go anywhere...anytime 
@ mobile power from three power take-off points saves ..-in any weather! 
use of other equipment. Contact your local ‘Jeep’ distributor or dealer for a demonstration 
on your job. 





wi —— the yeep family—a balanced line of 4-wheel drive vehicles 


EXPO TION Cargo Belt Loader 
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TOLEDO 1, OHIO, U.S.A. 
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Crash Wagon ADI Water Truck Lavatory Truck Dispatcher 





the world's most useful vehicles 
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Removing engines from 


passengers’ ears and eyes, 


the CARAVELLE set up a 
fashion for air travel 


of the future. 


You can relax 
in a quiet cabin 
and enjoy 

the everchanging 
panorama 
through 

new type 
optimum vision 
windows 
unobstructed 
by engine 

pods 


U.S. patent 2863.620 *® CARAVELLE - registered trademark 


British potent 724.052 
me SUD AVIATION 


37 - BOULEVARD DE MONTMORENCY - PARIS (16°) - TEL. : BAG. 84-00 
SUD AVIATION CORP. 500 FIFTH AVENUE - NEW YORK. 36. N.Y. U.S.A. 





Marconi in Radar 








29 Countries use 








Marconi Radar 





£7,000,000 Contract 


An order for the provision and installation of 


equipment to the value of £7,000,000 for all 
the stations in the new N.A.T.O. Early Warning 


Radar chain has been placed with the Marconi 


Company in collaboration with the French 


Compagnie Générale de T.S.F. 
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COMPLETE CIVIL AND MILITARY 
RADAR INSTALLATIONS 





MARCONI 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, 
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ENGLAND 


ESSEX, 


CHELMSFORD, 
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Preparing air traffic 
control for the Jet age: 





Automatic flight 
progress display 


i 











Automatic Air Traffic Control System 


[oe 





SATCO increases the handling capacity of air 
traffic control centres without any sacrifice of 
safety and without requiring any major change 
in present flying procedures or air traffic organi- 





sation. 


Principal features of SATCO: 


Computer and 
memory drum - 
calculations and 
conflict search 






Automatic coordination between control positions 
Automatic flight data display systems 

Extensive facilities for civil/military coordination 
Special calculations for turbine aircraft 

Special pre-departure facilities for air line operators 
Uses latest type digital computers, fully 
transistorised 

Fail-safe and self-checking. 


© SIGNA 


N.V. HOLLANDSE SIGNAALAPPARATEN HENGELO - NETHERLANDS 
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LUFTHANSA links the continents 


Lufthansa serves : Athens ® Baghdad ® Barcelona ® Beirut ¢ 
Bremen ° Brussels © Buenos Aires ® Cairo ® Chicago ° 
Cologne/Bonn * Copenhagen * Dakar * Damascus ° 
Diisseldorf © Frankfurt © Geneva © Hamburg ® Hanover ° 
Istanbul ® Lisbon ® London ® Madrid ® Manchester ® Milan ¢ 
Montevideo * Montreal © Munich © New York © Nice ® 
Nuremberg ® Paris ® Rio de Janeiro * Rome ® Santiago de 
Chile * Sao Paulo © Shannon ® Stockholm ® Stuttgart 


Teheran ® Vienna ® Ziirich 


SE 
LUFTHANSA 


THE FINEST SERVICE ON BOARD 
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Carrier-borne submarine search and attack three-seater. Ordered in quantity for the French 
Naval Air Arm to equip the aircraft carriers FOCH and CLEMENCEAU. 


“ By the end of April the BREGUET 1050 002 had in the course of less than 12 months 
proving trials completed: 

1,610 flying hours 

2,145 landings 

including 482 deck landings 

482 catapult launchings 

In a single day this aircraft carried out 104 deck landings and launchings.” 


SOCIETE ANONYME DES ATELIERS D'AVIATION LOUIS BREGUET 


24, rue Georges-Bizet, Paris 16°. 
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Reder TELEFUNKEN 


...and talking of purity, I pointed out to him 
that AIR BP’s work on filtration ensures 


that the water content of BP Fuels is never more 


than one hundred parts per million. 


Quite right! Never mx water with spirits. 











AIR 


THE AVIATION SBRVICE OF BRITISH PETROLEUM 
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JET ENGINES 
LANDING GEARS 
HYDRAULIC EQUIPMENT 


HISPANO_ SUIZA 


BOIS-COLOMBES *® FRANCE 


RUE DU CAPITAINE-GUYNEMER 
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INTERNATIONAL SALES AND SERVICE: AEROMARITIME, INC. 
1000 Vermont Avenue NW, Washington 5, D.C. 








(44f (CANADA) Ltd. 


Cornwall, Ontario 


4W7 CORPORATION 


College Point, N.Y. 








100 different types of aircraft of 
all nations are now fitted with 


F.R. Pressure Fuelling Systems or 


Components. 


Trade mark 


Flight Refuelling 
Lid 


TARRANT RUSHTON AIRFIELD, 
BLANDFORD, DORSET Blandford 501 


Telegrams : Refuelling Blandford 
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THE C450 
“COLEOPTER" 


With its revolutionary design, this experimental 
aircraft, for vertical take-off and landing, opens up 
new prospects for aviation in the following fields : 


propulsion, 
mechanics of flight, 
operational efficiency. 


With its ability to operate without runways 
or costly ground handling equipment, the C-450 
COLEOPTER, whose technology can be used on remote- 
controlled aircraft or missiles of all kinds as well as on 
piloted aircraft, constitutes a vital step forwards in the 
history of aviation. 


SOCIETE NATIONALE 
| D'ETUDE ET DE CONSTRUCTION 
DE MOTEURS D’AVIATION 


150, BOULEVARD HAUSSMANN - PARIS-ViII 
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OPERATORS 


will get higher all-round efficiency with 
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THE CONVAIR 540 


Convair 340/440’s can now be converted to use Napier Eland engines in a fatigue-free airframe originally designed for jet-props. 


The Convair 540 is the conversion equivalent of the Canadair 540 now in military and civil production. 


Lower costs - Improved performance - Better passenger appeal 


THE ELAND HAS 
High aerodynamic efficiency 


Cheaper and simpler maintenance - Extended service life 
- 

| 

| 

| 

| Low specific weight | 

Low specific fuel consumption NA PIER 

| | 
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Single lever control ELA ND JE [- PROP 


Automatic temperature compensation | D. NAPIER & SON LIMITED, LONDON, W.3. A member of the English Electric Aviation Grop ————-— 
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FOR LARGER TURBINES, as 

in the Lockheed Electra airliner 
and the C-130B military transport— 
the 54H60 Hydromatic 





FOR SMALLER TURBINES, as 
in the Grumman AO-1 Army 
reconnaissance aircraft— 
the 53C51 Hydromatic 


Hamilton Standard’s Hydromatic Propellers 
CHOSEN FOR ADVANCED TURBOPROP AIRCRAFT 


THE FINEST PROPELLERS designed specifically for turbine 
engines are these Hydromatics . . . incorporating Hamilton 
Standard’s nonrotating integral oil supply and control, de- 
pendable, easily-maintained aluminum alloy blades, and proven 
Hydromatic design. They are the latest in the line of more than 
half-a-million Hamilton Standard propellers produced for the 
free world’s military and commercial aircraft. 

These new propellers are products resulting from twenty years 
of research and development in the turboprop field. They 
reflect a rich and unique heritage of skills and experience gained 
through 40 years of leadership in the ever changing world of flight. 
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HAMILTON STANDARD 


ENGINE CONTROLS * ENVIRONMENTAL CONTROL SYSTEMS ¢ PROPELLERS 
FLIGHT CONTROLS « VALVES * PUMPS * GROUND SUPPORT EQUIPMENT 
Sole Foreign Distributor: 


United Aircraft Export Corporation, East Hartford, Conn., U.S.A. 
European Offices: 3/5 Warwick House St., London SW 1, England 


¢ STARTERS 
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The ENGLISH ELECTRIC Lightning has the basic 


FOR BUILT-IN safety factor of all twin-engined aircraft. In 


addition, all its powered control systems, and their 


SAFETY AND power supplies, are duplicated. It can, if 


required, extend its range by cruising on one 
ECONOMY engine alone, for it poses no asymmetrical flying 

problems. And it can go 

supersonic in level flight without re-heat. 











im LIGHTNING | 


IS INCOMPARABLE 


ENGLISH ELECTRIC 


aircraft 


THE ENGLISH ELECTRIC AVIATION LIMITED © MARCONI HOUSE @ STRAND @® LONDON WC2 











The Golden Jubilee 
of the Paris Air Show 


The story of the Paris Air Show is the story of aviation. The 
first Air Show, a display of free balloons and string-and-sealing- 
wax contraptions, was held at the Grand-Palais in 1909. Fifty 
years later, between June 12th and 21st, 1959, Paris—Le Bourget 
Airport opened its vast halls and landing areas to an international 
aviation and astronautics exhibition whose size and success must 
have surprised even the organizers themselves. 

The great exhibition hall, built in 1952, had to be enlarged. 
On the runways stood more than a hundred fixed-wing aircraft 
and helicopters of all sizes for applications of every kind, and 
near the main entrance was a special display of guided missiles 
and space vehicles of all calibres. Finally, one of the airport 


hangars was rigged up as an “‘astronautical hangar’’ —evidently 
as a last-minute emergency measure—to house the USAF’s 
‘Aerospace Power for Peace” exhibit. In the two permanent 
exhibition halls, reaching as far as the eye could see, was a collec- 
tion of piston and jet engines, aircraft parts and accessories, ins- 
truments and electronic ground and airborne equipment 

in short, all that the heart of pilot or engineer could desire. 

That 14 nations exhibited their products at the 23rd Paris Air 
Show was no novelty, for the same number had taken part in the 
1957 Air Show. This time, however, international participation 
was no symbolic gesture, no mere formality, for America and 
Britain, Italy, the Netherlands and Sweden came forward with 
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Max Holste (France) showed the prototype of the MH.250 Super Broussard piston The American Aero Design & Engineering Co. Commander 680E (two 340 h.p. Lyco- 
aircraft. The production version, the MH.260, will have two Turboméca Bastan pro- ming engines) was flown across the Atlantic by Miss Jerrie Cobb to take part in the 
peller turbines and be capable of transporting 17 to 26 passengers. Paris Show. 


French Morane-Saulnier 
MS.1500  Epervier multi- 
purpose two-seater (750 
h.p. Turbomeéca Bastan 
for ground support. 


The Czechoslovak L.60 
Brigadyr multipurpose 
four-seater (220 h.p. Praga 
engine) with agricultural 
equipment, demonstrated 
by Omnipol. 





Shown by Bélkow Entwicklungen 
KG of Munich: Klemm KI. 1070 
touring four-seater (150 h.p. Lyco- 
ming engine) 


A masterpiece of the Italian 
industry: Macchi MB.326 two- 
seat military trainer powered by a 
Bristol-Siddeley Viper /1 jet. 








The Austrian Simmering- 
Graz-Pauker AG Meindl 
M.222 touring four-seater 
(two 150 h.p. Lycoming 
engines) taxiing along the 
runway... 


..and meeting the Swiss ¢ 
Pilatus Porter light trans- 
port aircraft (340 h.p. 
Lycoming engine) return- 
2 : Peak Lae 5 ie - > ing from its demonstration 
Pipes Fal 5h, 1p BED OE ae ; s 

* - i | ‘ flight. 





their newest developments, and Russia and Czechoslovakia did the President of the Republic, General Charles de Gaulle came 
not lag behind. Poland, unfortunately, was not represented, but early the next day, June 13th, to show his interest in aviation and 
Switzerland and Austria had sent to Paris models of their own more particularly in astronautical matters. 


design. There were a good 300 exhibitors in all. Aviation experts 
came from all countries and there were some 650,000 visitors 
from the Paris region, of whom 300,000 were present on the two 
flying days alone. Traditional Parisian interest and the cash re- 
ceipts taken showed that financially, too, the exhibition had been 
a success for the organizers, Union Syndicale des Industries 


The leaders of the French aircraft industry are to be con- 
gratulated. About a year ago France was in the throes of a poli- 
tical and financial crisis which gave the industry, dependent as 
it is on State support, the gravest cause for concern. When the 
new de Gaulle Government succeeded in stabilizing the political 
and financial situation the industry’s hopes began to rise and it 


Acronautiques. reacted with characteristic Gallic buoyancy and resourcefulness. 

Henri Desbruéres, the dynamic President of the Jubilee Air Commercial jet aircraft, supersonic fighters and bombers, guided 
Show, had every reason to be pleased with the results. Although, missiles, helicopters of all sizes, engines in all performance I 
contrary to time-honoured custom, the Show was not opened by classes, accessories and electronic equipment, were neatly ar- 
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rhe Italian Agusta Z.8L short range transport for 22 to 26 passengers (four 520 h.p. Alvis 
engines) takes to the air... 


America’s “flying farmer”’, 
the Grumman Ag-Cat agri- 
cultural single-seater (220 
h.p. Continental engine), 
was the only biplane in 
the 1959 Air Show. 


(295 h.p. Lycoming 
gine). 





Another “flying farmer”, 
this time from Great 
Britain: Lancashire Air- 
craft Corporation’s Pros- 
pector, formerly the E.P. 9 


and the German Dornier Do 28 four-to-six seat STOL aircraft (two 180 h.p. Lyco- 
ming engines) flying on one engine. 


Italian Aviamilano F, 14 


Nibbio touring 
ter (180 hep. 


engine). 


Italian 






French Sipavia $.26L An- 
jou touring five-seater (two 
180 h.p. or 250 h.p. Lyco- 
ming engines) shown by 
Société Industrielle pour 
I’ Aéronautique. 


h.p. Lycoming engine). 


ranged to catch the eye of the potential customer. Governing all 
minds was the concept of a /oi-programme, a work schedule for 
the aircraft industry laid down by law. It is now up to General 
de Gaulle, Prime Minister Debré and Finance Minister Pinay to 
see that the industry is not disappointed in its hopes. 


* 


It might be appropriate at this point to say a few words about 
France’s aircraft industry. In 1958 it employed about 85,000 per- 
sonnel and 23,700 machines. Of the total personnel 55 percent 
were employed by the fourteen airframe constructors, about 19 
percent by the seven engine builders, another 19 percent by equip- 
ment manufacturers, and the remaining 7 percent were accounted 
for by the aviation departments of the electronics companies. The 


Lycoming 


Piaggio P. 166 ~ 
touring six-seater (two 340 °< m 
h.p. Lycoming engines). “4 


French Wassmer WA. 40 
touring four-seater (180 


four-sea- 


TUSRT—MAL BAH! 
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estimated turnover for 1958 was 200 thousand million “light” 
francs, i.e. about 450 million U.S. dollars. And, what is highly 
significant, the whole industry is showing a tendency towards 
concentration. 
The reader can see what the French industry has to offer from 
a picture report to which this text is but the accompaniment. 
Though some of the newest, and in the editors’ opinion the most 
representative, French models have been selected for illustration, 
it must be stressed that this survey in no way claims to be ex- 
haustive. Below is a list of some French ‘‘surprises”’: 
e The impressive take-off and landing performance of the Bre- 
guet /ntégral 940 experimental STOL aircraft. The production 
model, the 941, of which only a mockup was on show, gives 
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Breguet 1050 Al/izé carrier-borne anti-submarine three-seater (Rolls-Royce Darr) in 
Breguet 765 Sahara large-capacity transport. 


The French Dassault MD.415 Communauté twelve-seat small transport 
(two Turboméca Bastans) makes its public début 











A guest from the “golden West”: Cessna T-37A jet trainer (two Continental 
jets, each of 925 Ib thrust) for the basic training of USAF military pilots 





promise of even better performance by virtue of its con- 
siderably higher-powered propeller turbines. This aircraft, 
with the Sud-Aviation Caravelle, is evidence of the great ad- 
vances made by France in the construction of commercial 
aircraft. 

e Fly-past of the Dassault Mirage 1V. Reportedly this prototype 
will be followed by a longer-range production version, of 
which a batch of about 60 is to be built. The Mirage /V is proof 
that France is fully equipped to deal with the complicated 
research problems of supersonic aircraft. 

e The rocket-like climb of the Nord Griffon experimental air- 
craft, the only ramjet-powered manned aircraft in the world. 

e The Sud-Aviation Fre/on, a three-turbine helicopter for 25 pas- 


sengers. 
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The amazing Breguet 940 /ntégral 


aircraft (four Turbomeéca 


Turmo engines, each of 400 h.p., 
and high lift flaps) requires run 
ways of less than 200 yards for 
taking off or landing fully loaded 





The Breguet 941, the production model of the /ntégral (seen here in mockup form), will be 
powered by four 1,014 h.p. de Havilland Gnome propeller turbines and will take up to 48 
passengers or freight. 
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The Hélicop-Air Girhe/, which could lead to a renaissance of 
the autogyro. 

The improved Dassault Mirage IIIA and ///B, with thin wings, 
higher-powered reheat jet engine and SEPR rocket motor, 
with complete weapons and instrumentation. 

The versatile Morane-Saulnier Epervier strike aircraft, a new ans- 
wer to the problems of bush warfare with its heavy military load. 
Dassault Etendard IV transonic single-seat naval strike aircraft 
for French carriers of the Clemenceau class. 

The Dassault Communauté, a highly successful turboprop 
touring twelve-seater whose strike version, the Spiral/e, carries 
similar weapons to the Fiat G.91 NATO strike fighter. 

Many new sports and touring aircraft by Morane-Saulnier, 
Sipa, Wassmer, Scintex and others. 








and slightly up-tilted for the Tupolev Tu-104B. 








Sud-Aviation Caravelle (in SAS colours) 





Vickers Vanguard (BEA)... and Douglas C-133 (MATS) touch down almost horizontally. 





To the disappointment of a few optimists, the demonstration 
of the Coleopter forecast in the non-French technical press did 
not take place. Perhaps more money was invested in this much- 
publicized annular-wing design than it really deserved. At any 
rate, the French and German authorities responsible for its de- 
velopment have probably been forced to the conclusion that this 
design, seemingly so full of promise five years ago, has been sur- 
passed by the more recent VTOL aircraft which take off in nor- 
mal flying position. 


Surprises from other countries 

Great Britain showed a Blackburn NA.39 two-seat naval strike 
aircraft of impressive size and design for carrier-based low-level 
attacks behind the enemy’s lines, the new A.W. Argosy high- 





















The French Nord 2508 military transport (two Pratt & Whitney R-2800s) banks with 
its Main engines stopped, powered only by its two Turboméca Marboré auxiliary jets. 


Some details of the largest 
military transport in the west 
ern world, the Douglas C-133: 
Four Pratt & Whitney T34 
propeller turbines, each of 
6,000 h.p.: two AiResearch 
(GTU) auxiliary turbines aft 
of the left wheel well: wing 
span 179 ft 8 in: largest 
payload ever carried about 
50 tons. Dimensions of side 
loading door 8 ft 4 in 8 ft 
10 in. 


a ‘U. >. Aik + URLE 


speed freight transport and the English Electric P.IB Lightning 
supersonic fighter which is to be standard equipment for British 
fighter units for some time to come. 

As expected, /taly displayed the Fiat G.91, armed to the teeth 
with strike weapons. The new Macchi MB.326 seems to be a 
likely competitor to the French Fouga Magister. And the Agusta 
102 helicopter is proof of the manufacturer’s ability to develop 
original designs. 

Sweden demonstrated her Saab Draken (J35) supersonic fighter 
in a manner which cannot fail to arouse genuine interest among 
foreign air forces with enough funds to spare. 

Czechoslovakia had five aircraft on show: the Morava, the 
Meta-Sokol, the Trener-Master, the Brigadyr and the Aero 145. 
Canada was represented by the Canadair-Convair 540 twin- 
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passengers. 
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for 13-ton payload. 


(four 


world, 











engined commercial aircraft. — The Netherlands sent the Fok- 
ker Friendship and the Kolibrie ramjet-powered helicopter. 
Belgium, not to be outdone, manoeuvred the ‘‘world’s smallest 
aircraft’, the one-seat Fairey Nipper, through the throng of large 
transports on the airfield to demonstrate it in flight. 

Unlike Belgium, the USSR showed only heavy-weight aircraft, 
such as the Tu-104B, the well-appointed Il-18 Moskva with its 
battery of instruments, and the Tu-114, civil version of the Bear 
long-range bomber, one of the largest aircraft in the world with 
its four 12,000 h.p. turboprops. 

Spain exhibited engines, Austria the Meindl 222 sports aircraft. 
Switzerland emerged from her seclusion to present two models 
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The British Vickers }anguard transport aircraft (four Rolls-Royce Tyne engines) for about 100 


British Armstrong Whitworth AW.650 Argosy freight transport (four Rolls-Royce Dart engines) 


American Lockheed C-130 
Hercules assault transport 
Allison T 56) for 
92 men. 


The giant Russian Tupo- 
lev Tu-114 (four propeller 
turbines j 
each) is said to carry 2 
and is one of 
aircraft in the 


passengers 
the largest 


Paris 1959 | 





The RAF Bristol Britannia 253 long range transport (four Bristol 
Proteus 755) for up to 115 men or supplies. 





A Sud-Aviation Caravelle in SAS colours flies past. 


The Canadian Canadair-Convair 540 turboprop transport (two Napier 
Elands), developed from the Metropolitan. 


12,000 h.p. 
220 





by Pilatus Aircraft Works, a member of the Oerlikon group: the 
P.3 standard trainer and a new model, the CP-6 Porter light 
transport aircraft, with an equipped weight of only 2,400 Ib. but 
a useful load of 1,540 Ib. It would not be fair to pass over in 
silence the Federal Republic of Germany’s effort, particularly that 
of B6lkow-Entwicklungen KG, whose B6 102 heli-trainer and 
its derivative, the B6 103 single-seat helicopter, are worthy of 
special mention. 

All this, however, pales in significance beside the contribution 
of the United States aircraft industry and Air Force. The USA 
obviously thought Paris worth the effort, and gave most convinc- 
ing proof, not only of its commitments towards the West, but 
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thove 
Junior jets; Below: the Hawker Hunter two-seat ground attack aircraft, powered by a Rolls-Royce Avon jet. 






The record-breaking 
French Nord 1500 Griffon 
(SNECMA Arar plus ram- 
jet duct). 


English Electric P.1B 
Lightning supersonic figh- 
ter (two Rolls-Royce Avon 
engines) in full battle 
array. 


USAF McDonnell RF-101 
Voodoo armed high-alti- 
tude reconnaissance air- 
craft takes off with a 
deafening roar (two Pratt 
& Whitney J57s_ with 
short afterburners). 


also of its interest in the European market, in the shape of the 
giant Douglas C-133 transport with its wing span of 179 ft. 8 in., 
loading hatches the size of barn doors and a payload of up to 
90,000 Ibs.; the Lockheed C-130 Hercules assault transport, 
which the manufacturers are offering for construction under 
licence in Europe, with apparent prospects of success; the new 
medium-sized Sikorsky S-62 and Vertol 107 helicopters, of which 
larger versions are already in preparation; and finally, smaller 
helicopters built by Hughes, Bell and Doman. 

Then there was the Century series of fighters, the F-100, F-101, 
F-102, F-104, which, with their afterburners in operation, were 
the loudest of any in the whole show, the Boeing B-52 bomber, 


British Blackburn NA. 39 two-seat naval strike aircraft, powered by two de Havilland Gyron 











Landing 


Dassault Mirage I// A0/... 


..and Mirage III AOS (with radar nose). 


Pr te 


Saab J35 Draken (Sweden) and 


Convair F-102A Delta Dagger (USA). 


which passed over Le Bourget exactly as planned on a non-stop 
flight from New Mexico via Alaska to Europe, and finally the 
piéce de résistance of all USAF flying displays, the Skyblazer 
Team of five F-100 fighters. 

* 

It would be a mistake to try to squeeze an appraisal of the 
guided missiles and astronautical exhibits into this brief survey. 
In the next article, ‘““‘The Missile Show—Europe-USA”’, the 
reader will find an outline of the European and American devel- 
opments which marked the Paris Jubilee Show as the ‘“‘first 
astronautical exhibition”’. 
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British Fairey Rotodyne VTOL passenger transport aircraft (two Napier 
Elands plus four blade-tip combustion chambers)... 


° % 
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ve 


Italian Agusta 102 helicopter (610 h.p. Pratt & Whitney engine) for ten 
passengers. 











The American Sikorsky S-62 
ten-seat turbine-powered heli 
copter (two General Electric 
T-58s) lands at its private 
seaplane station, an artificial 
lake on the airfield. 


Objectivity demands that not only the high spots of the Paris 
Air Show, but also some of its less desirable features be men- 
tioned. 


Admittedly there were no external hitches in the organization. 
The stands were ready for the opening on June 12th. A French 
Air Force guard of honour in full dress had arrived to greet 
Defence Minister Pierre Guillaumat, foreign guests and French 
notables with a fanfare of brass. The halls had been enlarged and 
improved; the long rows of reception pavilions of the major 
French and foreign constructors were a tasteful variant on those 
in which the British aircraft industry welcomes its guests to Farn- 
borough; and how the Union Syndicale managed to get 5,600 
people into the largest hangar in Le Bourget and feed them all 
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Rotorcraft parade 





Sud-Aviation’s three small 
helicopters, front to back: 
Alouette Ill seven-seater 
(Turboméca 
111B); 


Alouette Il tive 
seater (Turbomeéca ir 
touste 1); Djinn two 
seater (Turboméca Pa 
louste)... > 





ih 


. . 
—/ 
— 


..and Westland Westminster heavy helicopter (two Napier Elands ). 





Artouste 





vand the SE.3200 Frelon 25-seat heavy helicopter built by the same manufacturer (three 
Turbomeéca Turmo engines). 





on hors-d’ceuvres, cold chicken, dessert, red and white wine, 
coffee and liqueurs, will always remain a mystery. The organizers 
deserve full credit for all this. 


se 


On the other hand ... A British reader writes: **... It seems 
to me high time that the organizers of the Air Show set aside one 
or two full days for aeronautical technicians, air force represen- 
tatives, buyers and other interested parties. It is extremely diffi- 
cult for exhibitors to separate the wheat from the chaff and avoid 
an invasion of their stands by school outings, fiancées and babies 


just when they want to talk to their customers. The two most 


suitable days for the trade would naturally be the last Thurday 
and Friday, just before the air displays, when all the aircraft 
have already arrived and the important visitors are certain to be 



















U.S. Hughes 269A two 


Lycoming engine). 


Bolkow Bo-102 single-seat 
trainer helicopter (40 h.p 
Ilo engine) 


tm, French Heélicop-Air Girhe/ 
two-seat autogyro (90 h.p. 
Continental or 150 h.p. 
Lycoming engine). 











: a pala e-~ “i U.S. Doman LZ-5 eight 
4% : * Sey ae es > slic ++ (400 h.p 
4S” weed to fe -. seat helicopter (4 1p. 


ve * Lycoming engine). 


present. Perhaps you could put forward this suggestion in a 
suitable form .. .’’ This has now been done. 


seat helicopter (180 h.p. 









American Vertol 107 turbine-powered transport helicopter (two Lycoming T 53s). 
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Mockup of the Sikorsky S-61 25-seat turbine-powered transport helicopter now under 
development (three General Electric T58s). 


The U.S. Army’s Bell HU-1 /roquois helicopter (Bell 204) with Lycoming T53 gas tur- 
bine. 


To show readers that there is something in what our friend says, 
a picture reproduced here gives an idea of some aspects of the Air 
Show which are against the best interests of the organizers: 






Comparison between a large and a small transport: Parisians 
sheltering from the sun beneath the undercarriage of a giant 
Russian aircraft. Observe the contented smile of the paterfamilias. 
For him a Tupolev is as good as an Ilyushin; he has eyes only for 
his child. In the background stands the rest of his brood, fresh 
from a tour of the exhibition halls where they have collected a 
goodly store of technical brochures intended by the exhibitors 
for their customers. 

But no purpose is served by going to the opposite extremes. 
Another picture shows the roped-off pavilion of the Association 
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The one and only appearance (on June 20th, 1959) of a Boeing B-52E Stratofortress of the USAF 
Strategic Air Command, which flew over Le Bourget airport on the way from New Mexico via 
Alaska to Britain exactly as scheduled. 


Rapid fly-past’ of — the 
Mirage IV-0Ol (two 
SNECMA Altar 9s: proto- 
type of a supersonic bom- 
ber weighing over 50 tons) 
hy accompanied by a Mirage 


//1 supersonic fighter. 





Ihe RAF’s Avro Vulcan 


B.1 bomber landing. 


The Royal Air Force presents its visiting cards: the Handley Page Victor B./ four jet bomber (in 
front) and the Avro Vulcan B.1. 


The Lockheed F-104B two-seat Starfighter was the only supersonic aircraft in the Show to arrange 
demonstration flights for visitors showing a “‘genuine interest” in the aircraft. 
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The USAF Tactical Air Command demonstrated the in-flight refuelling of 
a mixed bunch of aircraft: the McDonnell F-101 Voodoo (left, shortly 
before making contact), the Douglas B-66 Destroyer (centre) and the 
North American F-100 Super Sabre (right) are being refuelled from a 
Boeing KB-50 by the probe and drogue method. A high degree of skill 
on the part of the pilots is required to match the speeds of four such 
different types of aircraft. 





Ihe U.S. Military Air Transport Service's first VIP transport: the Bocing 
VC-137A (special version of the Boeing 707). 





Two-seat version of the rocket-armed Dassault Mirage /I/B supersonic 
fighter with a Nord 5103 air-to-air missile under its fuselage. 
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Final salute of the Pa- 
trouille de France (Das- 
sault Mystere IV). 





An outstanding display 
of aerobatics by the 
French Ecole de TAir 
(Fouga Magister). 


The USAF Skyblazer pa- 
trol (North American 





F-100). 





———e_ =, 
Morane-Saulnier MS.760 
Paris jet trainers, flown by 
French air force pilots. 
~ 
, a, 
The leaders of the RAI 
aerobatics team (Hawker AL 
Hunter Mk.6s) shortly Sf 
before take-off. “4 
x / 
Fraternization in the shade f x 
ey of the Fokker Friendship... Cf | 
“Mad sfy) over Coca-Cola and sau- 
' sages. 





of German Aircraft Manufacturers. In the foreground is an 
attractive young girl, and next to her, in a position which cannot 
be overlooked, a placard with the words: “SEULEMENT 
POUR NOS CLIENTS” —“‘Customers only”, evidently mean- 
ing the Federal Minister of Defence, so far the German aircraft 
industry’s only customer. Is this hospitality ? 


A further criticism: We feel that a change of caterer for the 
exhibition restaurant is strongly recommended. The exhibition 
staff, who are on the stands for ten long, hot hours, have a right 
to better value for their money. We would also welcome the or- 
ganization of a system for preventing schoolchildren and trippers 
from swarming over the stands, touching exhibits and collecting 
leaflets which will be thrown onto the street after they leave the 
show. 





Patrouille de France for- 
mation of nine. 





These may be merely incidental matters, but they can never- 
theless have a considerable effect on the orderly running of a 
large exhibition. 

And now a word on the flight displays: As is usually the case in 
Paris, the timing of the displays on the two flying days was 
exemplary. As for the demonstrations themselves, the spectators 
had almost too much of a good thing; there were 110 items on 
the programme, which lasted from a quarter to ten in the morn- 
ing until a quarter to seven in the evening, and there were many 
dead moments apart from the midday break. If exhibitors had 
been content to demonstrate only the newer models, their per- 
formance would have appeared in a better light and would not 
have been obscured by items of purely incidental interest. Spec- 
tators were consoled by the outstanding formation flights of the 
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Folland Aircraft Ltd. 
showed models of the 
single and two-seat Guat, 
forerunners of the light- 
weight supersonic fighter 
and fighter trainer (thin 
wing, reheat engine, Mach 
1.5) which is still unde: 
development. 


The Radioplane SD-|! 


Paris 1959 | 





The Fairey Nipper single-seat sports aircraft, the smallest 
in the world, catches the eye on the joint stand of Groupe- 
ment Belge de Constructeurs de Matériel Aéronautique 
(GEBECOMA). 


Agusta-Bell 47J four-seat helicopter and models of various export versions on the Costruzioni Aeronautiche 
Giovanni Agusta stand. 









remote-controlled recon 
naissance = aircraft. — Fur 
ther attractions on the 
Northrop stand were the 
0-4 supersonic target drone 
and models of the N-156F 













lightweight fighter. 





Model of the RAF Short SC.5 Britannic 100-ton transport (four Rolls-Royce Tynes 


and models of the freight it can carry: armoured and non-armoured vehicles, anti- 
aircraft missiles, heavy missiles up to a total weight of 38 tons.— With a reduced useful 


load the maximum range of the SC.5 will be 5,050 st. miles. 





Patrouille de France, the RAF Team and the American Sky- 


blazers. 

Perhaps those responsible for arranging the displays had the 
same feelings that evening and will make some cuts in the pro- 
gramme of the next Air Show. 

All this does not make the whole exhibition in any way less 
admirable. The 1959 Jubilee Air Show was an international 
event such as has never been seen before in any air-faring coun- 
try. The 23rd Paris Air Show provided a true cross-section of the 
latest developments in West and East and in neutral countries. 


It was the first show which could claim to be an-exhibition of 


aviation and astronautics. At the time of the 1909 Air Show the 
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Model of the European Transall C./60 assault transport (two Rolls-Royce Tynes) 
on Nord-Aviation’s stand. Nord-Aviation will be manufacturing this aircraft, which 
is to weigh around 40 tons, in collaboration with Hamburger Flugzeugbau, Ingenieur- 
biiro Blume and Weser Flugzeugbau. 





Frenchman Blériot flew across the English Channel, ten years 
later the Britons Alcock and Brown conquered the Atlantic, 
and now, in the Golden Jubilee year of the Paris Air Show, two 
artificial planets, one Russian, one American, are in orbit round 
the sun and numerous satellites are circling the earth. 


Finally, to return to the host country, French science and tech- 
nology are not lagging behind in this general development. If the 
French Government succeeds in giving its gifted designers a sound 
financial backing, we shall see the French industry make an 
unexpected come-back and can be sure that the Paris Air Show 
will continue to occupy a unique position in the international 
aviation calendar. 




























Weapons for Fighters and 
Strike Aircraft 


The static exhibition at Le Bourget left an enduring impression of the many kinds of weapons 
available for tactical jet aircraft and showed at the same time that individual weapons are becoming 
not only increasingly complicated, but also more effective. The tendency towards complicated Générale Aéronautique Merce! Dassault’s Ji. 900 combined rocket 
weapons systems is evident even in rockets and bombs without nuclear warheads: however, the rise launcher and auxiliary fuel tank. The capacity of the tank is 198 Imp. 
in production costs is justified by considerably higher accuracy and fire power. This short picture gall. and its nose contains 36 unguided missiles whose gas jets are 
report calls to mind the fact, all too fre- led off via ducts into a ring-shaped system of outlets round the tank 
quently forgotten at flight displays, that 
the role of a military aircraft is first and 
foremost that of a weapons carrier and 
that its mission may be considered 
successful only when the weapons, after 
release from their flying “launching pad”, 
have fulfilled all the tasks they are called 
upon to perform. 


An impressive assortment of un- 
guided air-to-air and air-to-surface 
missiles displayed below and in 
front of a Hunter two-seater 
Launchers by Microcell Ltd. 





A new version of the U.S. Navy's Philco Sidewinder air-to- 
air missile with modified control and stabilization vanes and 
a choice of radar or infra-red homing head, is now to be 
used by carrier-borne fighters of the French naval air arm 





Two Type M.56 135-mm air-to-surface missiles with 9 Ib. 
warhead (for impact speeds of about 650 m/sec) and 
unguided Type M.55 and M.57 75-mm air-to-air missiles 
shown by Bofors for the first time 





Above: Examples of the weapons and other external loads which can be carried by the Dassault Etendard /V M. To the right 
of the aircraft the picture shows (left to right): A Nord 5103 air-to-air missile, an auxiliary fuel tank of 181.5 Imp. gall. capacity, 
two Philco Sidewinder air-to-air missiles, another auxiliary tank, two MATRA rocket launchers, each with six T.10 rockets, 
and, behind, a napalm container. Suspended under the Etendard /V M's port wing are two H. E. bombs. Be/ow: The armament 
of the Fiat G. 91 strike aircraft is no less impressive: Nord 5103 air-to-air missiles, USAF 5-inch rockets, 3-inch rockets, 
napalm containers etc. 





Above: MATRA 104 automatic rocket launcher for 112 
68-mm rockets. Rate of fire of the launcher, which retracts 
into the fuselage of the SO.4050 Vautour, is 1800 rockets 
per minute. Below: A new MATRA retractable rocket 
launcher for 35 SNEB rockets (calibre 68 mm). 











Sud-Aviation SE.4400 experimental surface-to-air 
missile. Launched by means of a solid-propellant 
booster, this vehicle is at present being used to test a 
new supersonic ramjet engine with multi-shock dif- 
fusor. Launching weight 2,640 Ib, overall length 
23.6 ft, max. speed Mach 3.6, ceiling 30 miles. 











The Missile Show — 


Europe — USA 


The USAF brought a mockup of its Discoverer satel- 
lite to Paris. The nose cone on the conical forward 
portion represents the recoverable container: the 
bulges on the cylindrical portion are covers for vernier 
rockets and gas exhaust apertures. 






































Piiccsinir giant Atlas, Thor-Able and Redstone rockets 
overshadowed the hangars at Le Bourget and—visible 
from several miles away—impressively set their mark on 
the static exhibition. It had, of course, been foreseeable 
that missiles would play an important part in the 23rd Pa- 
ris Show, but the size of the American exhibit outside the 
main building still came as a surprise. Aside from the huge 
rockets already mentioned, many of the American mis- 
siles on show have “favourable” export prospects. It is 
true that the planned deliveries of missiles to Europe will 
be made under inter-governmental arms aid agreements; 
nevertheless the U.S. manufacturers still considered it 
worthwhile to present their wares in Europe... 


Yet the Americans are not likely to remain unchallenged 
for ever as main suppliers of missiles to NATO, as was 
revealed by a glance at the “forest” of rockets on the 
apron and even more clearly by a careful tour of the 
equipment stands. Whereas the United States in their 
modestly situated space exhibit (gondola for a high-alti- 
tude balloon, satellite equipment, mockup of the X-15) 
ventured to look into the future, the European exhibitors 
restricted themselves to today’s missile arsenal. The mis- 
sile business in Europe is now definitely under way, and 
countless equipment and accessories companies gave evi- 
dence that they have switched their production program- 
mes to the missile market. 


Brisk development activity can be observed in the 
French missile industry, revealing the existence of an en- 
tirely new weapons programme. As in Britain and the 
United States, the big airframe manufacturers are still 
holding their own in this new field, although in terms of 
sales figures they are far outdistanced by the electronics 
contractors. 


It is obviously impossible, in the space available here, 
to discuss in detail the many different models exhibited 
by the missile manufacturers—who this year included 
Swedish companies for the first time. The present picture 
report gives only a cross-section of the weapons shown, 
and not only many well-known missiles but also a number 
of new developments have had to be omitted. Further 
details of individual designs will be given in forthcoming 
issues, with special attention to new European models. 
A survey of the power units for guided missiles is included 
in the article entitled “Motors for Guided Weapons” 
(page 969). 














i 
we 


















u*_* 


The Martin TM-76A Mace tactical missile (for ranges of around 600 Missiles for the air defence of Western Europe and the United States: right to left: the U.S. Army’s Douglas 
miles) was presented by the U.S. Air Force as a complete, production Nike Hercules and Nike Ajax surface-to-air rockets (both on their standard launching pads). To the left of the 
weapons system. The Martin stand in the main exhibition building Bomarc is a four-stage high-altitude research rocket from France’s ONERA (speed on burnout Mach 7) and in 
also provided information on the ATRAN radar-controlled photo- the rear, between the Bomarc and the ONERA rocket, France’s MATRA 422 anti-aircraft missile. Rear right, 
electrical programme guidance system for the TM-76 and on the the U.S. Army’s Redstone tactical surface-to-surface weapon. 

Titan ICBM. 


The English Electric Thunderbird anti-aircraft missile was originally developed as a mobile 

air defence weapon for the British Army and is now being offered to Britain's NATO 
One of the pillars of Britain’s air defence will be the Bristol Bloodhound surface-to-air missile, allies. Its four-legged carriage is attached to two single-axle vehicles for travelling pur- 
seen here with four boosters on its fixed standard launching mount. poses: this ensures rapid change of position. 








European air defence — with American-designed missiles: a group of European companies 
is planning the licence production of the Raytheon Hawk, a weapon for use against high- 
speed, low-level raiders. The Hawk's triple launcher is mounted on a mobile two-wheel 
chassis and can be very rapidly prepared for action. 


















Sweden’s Bofors concern has also developed a one-man 
anti-tank missile (designation Bantam) with hollow charge 
and spoiler controls at the rear of the cruciform wings. 
Missile length 31.5 in., launching weight 13.2 lb, weight 
including transport and launching container 19.8 Ib, 
speed 260 f.p.s. 





Nord-Aviation has been 
quietly going ahead with de- 
velopment of a surface-to- 


air missile with a range of 


nearly 10 miles, which can 
be roughly compared to the 
American Hawk in launch- 
ing weight (1,050 Ib) and 
max. speed (more than 
2,000 f.p.s.). Known as the 
ACAM 5301, it is derived 
from the well-known Nord 
5103 air-to-air weapon and 
has a warhead weighing 
88 Ib: length is 14.75 ft 


Above, six Nord-Aviation SS.11 anti-tank missiles on a field trailer. Behind, four SS.11s 
on a special carriage in front of the gun turret of an AMX-13 tank. Below, the new 
Nord-Aviation SS.12 multi-purpose missile (right) with large warhead on its launching 
rig. The SS.11 missile alongside reveals its comparative size. 


An interesting idea of the structure and accessories 
of the Armstrong Whitworth Seaslug ship-borne 
anti-aircraft rocket was given on the company’s 
outdoor stand, where this picture of the cruciform 
wing with control motors and parts of the guidance 


system was taken 

























A new design from Nord-Aviation: the CT.41 target drone with two Nord Sirius / 
ramjets. The 32-ft missile is launched from an erecting ramp with the aid of a dual 
rocket booster. Later the nose cone is ejected, and the two portions are recovered 
separately by parachute. Main data: climb to 65,500 ft in roughly 80 sec: operational 


speed Mach 1.5 to 2.5: launching weight 5,600 Ib: weight without boosters 2,860 Ib 














The Short Seacat solid-propellant missile for shipboard use, shown in public for the 
first time. As successor to the Royal Navy’s Bofors 40-mm anti-aircraft guns, the 
Seacat is designed for short-range operation against raiders breaking through the 
barrage of long-range anti-aircraft weapons. 





Type 810 wire-controlled anti-tank missile developed by B6l- 
kow-Entwicklungen KG for one-man operation over distances 
of 500 to 1,600 yards. Weight of missile (including roughly 
5.5 lb warhead) 20.9 lb, weight of control unit 4.85 lb and of 
transport container 8.8 lb; average speed 280 f.p.s 


OU AIRFIELDS use DEGGA 





Relatively inexpensive, the Decca 424 is the world's most simple 
approach and landing aid and has been operationally successful at 
aircraft manufacturers’ test airfields, at bomber and fighter stations of 
several air forces, and at busy civil airports. An outstanding installa- 
tion is that at Lydd, where Silver City's car ferry aircraft maintain a 
landing rate of one every 2'/2 minutes with the aid of the 424. 


No other radar in the world combines all the features of Decca Air- 
field Control Radar Type 424. In use at over 80 airfields in many 
countries, it is operating in conjunction with all types of aircraft, both 
civil and military. It is standard equipment with the Royal Air Force 
and other Air Forces. 

Of its many important features, the most outstanding is the variable 
polarisation system which enables returns from rain or snow to be 
either completely eliminated or so reduced that the operator can 
easily see an aircraft echo through them. 


ian RADAR DECCA RADAR LIMITED - LONDON - ENGLAND 




















You are flying today in the finest of airliners .. fitted 
with the best of equipment ... with your mind’s eye on the 
future. And although you marvel at the performance of your 
navigation systems, your communication equipment, the 
speed and efficiency of your engines ... you yearn for even 
finer and greater things to make your flights more dependable 
and your equipment even more reliable. 

Bendix has that same thought for the future, and all the 
while is devoting its efforts to produce “ reality “ for you. 
The part of Bendix in the technical progress of aviation is 
vast and varied. Because Bendix always anticipates aviation’s 
next advance, almost every plane that flies, in some way relies 
on Bendix’ creative engineering. 


Even before takeoff Bendix’ weather instruments pro- 
vide the vital data for flight plans. Bendix filters guard the 
fuel used by engines equipped with Bendix starters, gener- 
ators, ignition and fuel metering. In flight... Bendix air- 
borne weather radar, automatic pilots, instruments, radio, 
actuating mechanisms, de-icing equipment, and other scien- 
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tific devices surround planes with safety and guide them to 
countless landings cushioned by Bendix landing gear. And, 
with increasing frequency, Bendix Flight Path Control and 
GCA are used to bring planes safely to runways in bad 
weather. 


Bendix is first in fuel metering systems for Jets, Ram- 
Jet and Turbo-prop engines. A leader in landing gear. The 
largest producer of Aviation Instruments and Accessories 
which have become the standard for major airlines. When 
you see the “ Bendix Aviation Corporation ” name on any 
product, you can buy and use that product with the complete 
assurance that it is the final word in creative engineering. 


From the intimate knowledge of aviation progress 
gained through this active participation, Bendix can assure 
you that today’s engineering triumphs are looked upon 
merely as stepping stones—and Bendix will continue to play 
an important part in aviation advancement. 
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RELIABILITY... 


...in COMMUNICATIONS 


VHF Radio Transmitters and Receivers ¢« Aircraft Interphone Systems e Audio Control Panels 
e Passenger Address Systems e« Amspeakers* e Antennas 


...in NAVIGATION 


Weather Radar e Doppler Radar e« Helicopter Radar e« Dead-reckoning Navigation Systems 
e Self-contained Integrated Navigation Systems for Military and Commercial Aircraft e Automatic Radio 
Compass Systems e Distance Measuring Equipment « Marker Beacon Receivers e VHF Omni-Range 
Equipment e VHF Ground Direction Finders e Glidescope Receivers ¢ Micro-Wave Equipment 
e Automatic Direction Finder Systems ¢ Indicators « Automatic Pilot Systems e¢ Central Air Data 
Computers « Polar Path* Compass « Supersonic Flight Control Systems e Sonic Altimeters 


...in ENGINE COMPONENTS 


Direct Injection Fuel Systems e Fuel Metering Systems ¢ Jet Engine Analyzers for Temperature- 
Vibration . Carburetors a Fuel-Flow Totalizing Systems . Engine Starting Equipment 
Magnetos « Ignition Analyzers e Ignition Systems « Dynamotors « Electrical Connectors 


...in AIRFRAME PARTS 


Hydraulic Actuating Equipment e Shock-Absorbing Struts « Hydraulic Master Cylinders « Landing 
Gear-Wheels e Cerametalix * Brake Lining . Power Brake Valves a Rotor Type Brakes 
e De-Icer Systems 


“Sond oternational 


DIVISION OF BENDIX AVIATION CORPORATION 
CABLE ADDRESS : “ BENDIXINT” NEW YORK * Registered Trademark of Bendix Aviation Corporation 


NEW YORK 17, N.Y., U.S.A. 
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ETUDES & FABRICATIONS AAERONAUTIQUES 


44, BOULEVARD JEAN-JAURES 
PER. 37-20 


CLICHY (SEINE) 
PER. 74233 ‘ 


EFA offers YOu... 


The chrono-barometric release for parachutes 
—the simplest and safest of all self-opening 
systems. 


A complete high altitude flight outfit : head 
gear, pressure gloves and suit. 


The vest parachute—the lightest and most 
comfortable of all parachutes. 


Escape kits for F-84, F-86, F-100, T-33 and 
Fouga Magister. 









































Already being delivered to several 
N.A.T.O. countries 


Gun Fire Control / System 


for 40 mm guns 
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General Electric 


CJ-8 








5S is a pilot’s engine... 
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reliable, responsive, 
and mature 


Look at the General Electric CJ-805 from the pilot’s viewpoint. 


CJ-805 Reliability— Throughout thousands of hours of “ squawk-free” 
operation, CJ-805s are showing their ability to meet pilot requirements—in 
timely starting, fast full power for take-off, prompt response to throttle changes 
during landing approach and reverse thrust operation. 


CJ-805 Response—In an emergency aircraft “wave off’’ during landing, 
CJ-805s are less than three seconds away from full power. From ground idle 
to take-off throttle settings the engine produces full power in less than 6 seconds. 
Throttle bursts, chops, in-flight shutdowns and restarts have been consistently 
accomplished without difficulty in the Convair 880s, G.E.’s leased B-66 and 


XF4D to extreme altitudes. 


CJ-805 Maturity —CJ-805 production engines, identical to those flying on 
CV-880s, have already demonstrated ruggedness and maturity in thousands 
of flight and factory test hours. Two engines have completed 2000-hour ground 
tests—one of these is now flying in G.E.’s leased B-66, approaching 3000 hours 
total time. Pilots flying CJ-805 powered aircraft will have an engine whose 
design and operating maturity have been fully proven. 


From the pilot’s viewpoint, or any other, CJ-805 power makes good sense. 
For more information, contact your G-E Aviation and Defense Industries 
sales representative or General Electric Company, Cincinnati 15, Ohio. 


Progress Is Our Most Important Product 


GENERAL @® ELECTRIC 
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FAST RESPONSE TO THROTTLE takes CJ-805 fan engine from idle to 
take-off power in 5.6 seconds and from approach settings (20% power) to 
full power in 2.6 seconds. Brush tracings of an actual CJ-805 run docu- 
ment immediate, dependable response. 


CONVAIR FLIGHT TEST PILOTS flying 880 evaluations are Don Ger- 
meraad (left) and Phil Prophett. Observed Germeraad, “‘. . . The G-E 
CJ-805 proved to me that it has power when you need it.’ From their 
point of view, the CJ-805 is a pilot's engine. 
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CONTROL UNIT FOR TYPE 210 





FOR THE 
INCREASING 
AIR TRAFFIC 
OF TOMORROW 








ARC's 360 CHANNEL TRANSMITTER — RECEIVER TYPE 210 


CERTIFIED TO FAA'S 


Some airborne transmitter-receivers have not 
enough frequencies for today’s busy needs of air- 
ground communications. Others have almost 
enough channels for the increasing job of air 
traffic control. BUT ARC’s Type 210 gives you 


360 channels — enough to meet the need for 
years to come. 
The power is not 5 watts — not 10 watts, but 


a big and adequate 15 watts for optimum distance 
range. Knife-like selectivity in tuning assures free- 


TSO C-37 AND C-38 CATEGORY A 


dom from adjacent channel interference. You 
may use single or double channel simplex. In the 
former, reception and transmission are made on 
the same frequency; in the latter transmissions are 
made on a frequency 6 megacycles higher than the 
receiving channel. No time lag for re-channeling 
between receiving and transmitting. 

The Type 210 is as far as you can go in useful- 
ness, dependability and quality that will serve you 
for years. 


ircraft Radio Corporation soonrton, n. J. 


Dependable Airborne Electronic Equipment Since 1928 


OMNI LOC RECEIVERS © MINIATURIZED AUTOMATIC DIRECTION FINDERS 
UHF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS) ©° 
10-CHANNEL ISOLATION AMPLIFIERS 





COURSE DIRECTORS ° 
INTERPHONE AMPLIFIERS © 
© OMNIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS ° 


LF RECEIVERS AND LOOP DIRECTION FINDERS 
HIGH POWERED CABIN AUDIO AMPLIFIERS 
900-2100 MC SIGNAL GENERATORS 








This year’s International Air Show at Le Bourget brought further proof 
that the equipment and accessories industry has maintained its key position 
in modern aircraft, engine and missile manufacture; indeed it can be said 
to have strengthened this position compared with earlier years. The number 
of exhibitors from this branch of the aeronautical industry ran into several 


The Paris Equipment Fair 


hundreds. An attempt has been made in the following pages to give the 


From the Exhibitors’ Catalogue 


Société ABG, Paris: Spark plugs and ignition 
systems; igniters for jet engines. Fire detectors under 
licence from Thomas A. Edison Industries; com- 
pressor units for airports. 

Ateliers de Constructions Electriques de Charleroi 
(ACEC), Charleroi: Magnetic tape recorders types 
7489 GT/7490GT and the 7488 M unit for Navy use 
with two tape speeds (4.75 cm/sec and 9.5 cm/sec): 
teleprinter systems: transmitter and receiver stations 
(type AN/CRD 6). 


Applications du Roulement (ADR), Paris: Ball and 
roller bearings to U.S., British and German standards. 

Constructions Aéronautiques Aérazur, Paris: Per- 
sonnel and cargo parachutes for loads of from 50 kg 
to 10 tonnes: life-jackets, life-boats and life-rafts for 
6, 10 or 20 persons: anti-G suits, anti-G valves and 
auxiliary vehicles for aviation purposes. 

Alkan & Cie, Paris: Aircraft armament; racks for 
bombs, torpedoes, auxiliary fuel tanks; navigation 
equipment. 

Andyar, Neuilly-sur-Seine: Aircraft batteries, in- 
cluding an emergency battery delivering 100 amps 
for 30 minutes. The production programme still 
includes the internationally known silver-zinc light- 
weight accumulators, which can also be used for 
starting high-power jet engines. 


Société Auxilec, Colombes: Transformer groups for 
use in aircraft and missiles; aircraft synchronous 
generators for 20 KVA with variable frequency in the 
380 to 540 c/s range (Breguet Alizé): 400 c/s asyn- 
chronous motors. 

Etablissements Aviac, Courbevoie: Electrical and 
mechancial remote control systems. 

Bendix International, New York: Fuel injection 
and metering systems; jet engine instruments; fuel 
flowmeters: starters: magneto test sets: dynamos and 
electrical connectors. Other non-electrical items 
shown included shock absorbers; hydraulic jacks: 
wheels; ‘‘Cerametalix’’ brake linings: brake valves 
and rotor type brakes. 

Société Générale des Etablissements Bergougnan, 
Paris: Aircraft tyres. 

Bombrini Parodi-Delfino, Rome: A wide range of 
ammunition for infantry weapons and artillery, 
50-mm rockets, etc. 

Brion, Leroux & Cie, Paris: Aircraft instruments: 
electrical measuring instruments and engine instru- 
ments: equipment for flight simulators and flight 
testing. 

Cégédur, Paris: Semi-finished products of high- 
resistance light metal alloys; sheets and profiles of 
variable thickness; special alloys. 

CIBA (A.R.L.) Ltd., Duxford, Cambridge: 
Examples of the ‘‘Redux”’ metal bonding process, and 
samples of *‘Aeroweb” metal honeycomb material: 
items showing the use of Araldite epoxy resins (pro- 
duction of high-quality insulations; patterns, models, 
jigs and tools). 

CIMA, Cie Industrielle de Matériel Aéronautique, 
Courbevoie: Flexible hose; flexible fuel tanks. 

Le Collier Industriel, Bry-s/Marne: Stainless steel 
harnesses. 

Dispositifs Oléo-Pneumatiques DOP, Boulogne: 


Undercarriages and undercarriage parts; wheel 
brakes; hydraulics. 

Division Marston, Fermeture Eclair, Rouen: 
‘Flexelite” flexible fuel tanks and ‘*Marlite’’ ultra- 


light tanks; synthetic rubber components; examples 
of fibreglass-reinforced plastics (radomes, antenna 
casings). 

Dowty Group Ltd., Cheltenham: Undercarriages 
(English Electric Lightning, Armstrong Whitworth 
irgosy, Fokker Friendship ); components of hydraulic 
ystems for aircraft and missiles; fuel feed systems. 


S.A. des Pneumatiques Dunlop, Paris: Tyres, wheel 
brakes and brake pressure regulators; anti-icing 
equipment; ‘“‘Maxaret”’ anti-skid system. 


Etudes et Fabrications Aéronautiques EFA, Clichy: 
Personnel and cargo parachutes: EFA 346 “jacket 
type”’ parachute, which can also be equipped with the 
company’s chrono-barometric release system. The 
parachute has an area of 590 sq. ft., a guaranteed 
rate of descent of less than 20 f. p. s. and can be used 
within an aircraft speed range of 0 to 300 m. p. h. 
The EFA 346 has recently been demonstrated in 
Holland and the Scandinavian countries, where it has 
aroused considerable interest. 


The English Electric Co. Ltd., London: Gyros and 
accelerometers for use in control, stabilization and 
inertial navigation systems. 


Equipements Spéciaux pour lAviation — ESPA, 
Montreuil: Flexible hose for high and low pressure: 
hose junction pieces and special rubber components 
with high resistance to fuel and lubricants. 


Etablissements Faure-Herman, Boulogne: The well- 
known range of fuel flowmeters, now in quantity pro- 
duction; electrical r. p. m. counters, and fuel contents 
gauges. 


Filotex, Draveil: Electrical cables for radio and 
radar systems; heat-resistant cables (Types 1900, 
2000, 3000 etc., with guaranteed operating reliability 
up to temperatures of 250°C), also coaxial cables 
to French and American standards; protective casings 
and copper braids; multiple cables, insulated wires 
for microphones, cameras and telephones. 


Fokker, Amsterdam: Eckold universal sheet- 
shaping machines, in particular a model for shaping 
difficult profiles; Fokker Bond Tester, a machine for 
testing the quality of metal bonds; electronically- 
controlled pneumatic joggling machine. 


Garrett Corp., Phoenix, Arizona: Turbo-com- 
pressors and gas turbines by the AiResearch Manu- 
facturing Division, as discussed in detail in /nteravia 
No. 5, 1959. 


Giravions Dorand, Paris: EXO simulator DX.43 for 
training operators for the Nord SS.10 and SS.11 anti- 
tank missiles. 


Etablissements A. Guiot S.A., Paris: Electric 
pumps; oil filters, fuel filters; water separators and 
DZUS fastenings. 


Etablissements H. B., Issy-les- Moulineaux: Flexible 
hose and ‘‘Rigidinox”’ metal pipes for use in gas tur- 
bines; hydraulic leads for extremely high pressures 
and temperatures: also hose fittings and “INOX” 
hose joints. 


Hobson Ltd., Wolverhampton: Fuel metering 
systems for gas turbines: servo controls; fuel pumps 
and other hydraulic equipment; carburetters. 


Intertechnique, Boulogne: Current converters; fuel 
pumps and fuel contents gauges; oxygen regulators: 
RW-300 digital computer (built under Thompson- 
Ramo-Wooldridge licence), used primarily for the 
programming and control of tests and applicable to 
missile tests, test bench operation, wind tunnel experi- 
ments and for the evaluation of telemetered data. 
Intertechnique also produces airborne computers and 
sensors for measuring radio-activity. 


Etablissements Paul Jacottet S.A., Versailles: 
Remote control systems; electrical servo systems and 
complete power-boosted controls with hydraulic 
“feel’’ simulators; non-reversing Jacottet-Leduc 
power boosters. 


Jaeger Aviation, Levallois-Perret: Aircraft instru- 
ments including accelerometers, highly sensitive alti- 
meters for readings up to 80,000 ft., combined air- 
speed indicators and Machmeters, r. p. m. counters. 
Other items shown included mechanical and elec- 
tronic regulation and control equipment. 


reader some idea, by means of pictures and telegraphic notes, of the wealth 
of items shown in this sector alone. Here, of course, chief attention has been 
paid to major new designs, and exhibits have been classified into general 
equipment and accessories on the one hand, and products from the electro- 
nics industry on the other. 













































































Air-Equipement, Asniéres : Selected items from theexceptionally 
versatile production programme of this company —a member 
of the Ducellier, Bendix, Air-Equipement, D. B. A. Group — 
included electrical starters, aircraft instruments, radio equip- 
ment, d.c. and a. c. generators; RDF equipments; TACAN 
equipment. Air-Equipement is also building a compressed air 
winch for loads up to 440 Ib. for use in the Sud-Aviation 
Alouette II turbine-powered helicopter. Hoisting speed for 
220 Ib. load is 2 f. p. s.: max. hoisting level 82 ft. 








Etablissements A.M.A., Levallois-Perret, showed the preci- 
sion r. p.m. counter pictured here, and a portable strobo- 
scopic test equipment used by the French Air Force for 
measuring the accuracy of instrument readings. The A.M.A. 
r. p. m. counters retain their high accuracy within a relatively 
wide temperature range (— 40°C to +90°C) and are immune 
to thermal shock. A.M.A. also produces other engine controls 
and gauges, as well as fire warning systems, air and lubricant 
filters and oil coolers. 








Le Bozec & Gautier, Courbevoie, demonstrated a range of 
circuit switches, valves for fuel systems (e. g., used in the 
Nord-Aviation C. 450 Coleopter), electrically operated cocks 
and fuel and lubricant filters. 
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Société des Usines Chausson, Asniéres, showed light-metal oil 
coolers (Nord 2501, Breguet 763 and 765, etc.), as well as 
water radiators, heat exchangers, temperature regulators, 
vaporizers for use in the air-conditioning systems of the latest 
jet aircraft (vaporizer for the Mirage /// in left foreground 
of picture). 











Bronzavia S.A., Courbevoie, exhibited new electrical fuel 
pumps for a.c. operation and for delivery rates of up to 
20,000 litres per hour (Type 3450 for two speeds and deli- 
veries of up to 10,000 litres/hour in centre of picture). The 
Company also produces 750 VA and 20 KVA converters and 
2 KVA and 6K VA rectifiers with silicon diodes. Also cartridge 
starter turbines:4turbo-generators and turbo-pumps; servo 
systems; data transmitters; VHF and UHF radio equipment 
and general airframe accessories (e. g. Napier ““Spraymat” 
de-icing system). 








Delanay Gallay Ltd., London: A wide variety of heat ex- 
changers of light alloy or stainless steel. Picture shows a 
stainless steel exchanger used in the Vickers Vanguard’s anti- 
icing system. The company supplies similar equipment for 
the Fokker Friendship, Bristol Britannia, Armstrong Whit- 
worth Argosy, Vickers Viscount and Handley Page Herald. 
Other exhibits included fuel-cooled high-pressure oil coolers. 
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Hispano Suiza, Bois-Colombes, displayed under- 
carriages as used in the Breguet A/izé, Sud-Aviation 
Caravelle, SE.3200 etc.; also ejection seats under 
Martin-Baker licence; pumps for hydraulic systems; 
the HS.48 mobile air compressor (picture) for starting 
gas turbines and checking aircraft compressed air 
systems on_the ground (with 240 h. p. diesel; delivers 





0.8 kg of compressed air per second with a compres- 
sion ratio of 4:1; certificated for 3,000 operating 
hours between overhauls). Also on show was the 
reduction gear (picture) for the Sud-Aviation SE.3200 
Frelon helicopter; this gear can handle a total power 
of up to 2,100 h.p. and weighs 995 lb. without 
accessories. 





From the Exhibitors’ Catalogue 


Kléber-Colombes, Paris: High and low pressure 
aircraft tyres (for Caravelle, Noratlas, Mirage III and 
IV, Etendard IV M, Alizé, etc.); tubeless tyres. On 
show for the first time were special tyres for high- 
speed aircraft (e.g. Mirage //]) with laminated tread 
(several nylon layers inserted into the rubber) to eli- 
minate shock waves. Also tyres with sinewave pro- 
file. Further exhibits on the stand were examples of 
pneumatic de-icers for wing and tailplane leading 
edges and propellers, also ‘‘Altitherm” electrically 
heated anti-icing protection (for propellers, antenna 
masts, air intakes of turbine engines, etc.). Finally, 
the well-known “Altitube’” pneumatic cabin sealing 
system for high-altitude flight, and examples of the 
use of “‘Klégécell” and “‘Klémocell” cellulose struc- 
tural materials. 


Précision Mécanique Labinal, St. Quen: D.C. and 
A.C. generators for powers up to 12 kW; starters; 
regulators; switches, etc., including Type 4560 ther- 
mal switches (average weight 50 g) for very high vol- 
tages and push button operation. 


Le Matériel Téléphonique LMT, Boulogne-Billan- 
court: Transistorized automatic seat reservation 
system designed to permit numerical and alpha- 
betical recording of reservations, cope with cancella- 
tions and changes of reservations and supply the re- 
quired passenger lists immediately before the air- 
craft’s departure. 


Lodge Plugs Ltd., Rugby: Spark plugs and test 
equipment for plugs. 


Microtecnica, Turin: Synchronous generators for 
50, 60,400 and 1,000 c/s; artificial horizons (Bendix 
J8-F1 licence); pressurization and air conditioning 
systems for the G.91 (AiResearch licence), also navi- 
gation instruments, autopilots, gyro compasses, etc. 


Société d'Optique, de Mécanique, d'Electricité et 
de Radio (OQMERA), Argenteuil: Electronic, optical 
and precision mechanical equipment; VHF and UHF 
equipment: model of a weather radar station (Decca 
licence) and a light airport surveillance radar (Decca 
424 licence); AP.30 and AP.31 aircraft cameras and 
EV.20/EV.110 camera guns. The company also manu- 
factures aircraft transmitter/receivers under SARAM 
licence (VHF: SARAM TRAP. 6; UHF; SARAM 
TRAP.11A and 21A). 


N.V. Philips Gloeilampenfabrieken, Eindhoven: 
Multi-channel magnetic tape recorders for airports 
and industrial plants, including the 15-channel 
EL 3590/0.0 for 16-mm tape and the associated 


EL 3591/0.0 playback equipment. Also various 
examples of approach lights and runway and taxiway 
lamps: Type PS-24 high-intensity adjustable approach 
light; Type PS-25 countersunk, high-intensity run- 
way light. 

Précilec S.A., Paris: Small electric motors, parti- 
cularly for servo controls. 

Radio-Air, Asniéres: Transmitter/receivers types 
ERT 282 (100 watts) and ERM 281 (100 watts): 
ENB 283 airborne magnetic tape recorders; radio 
compasses. 

Ratier-Figeac, Paris: Variable pitch propellers for 
the Bastan and Astazou turboprops: components for 
fixed-wing aircraft, helicopters and missiles. 


Rellumix, La Garenne-Colombes: Equipment for 
aircraft fuelling, fuel filters, water separators, filling 
manifolds, metering equipment, “*Prematic’’ pressure 
regulators and **Fipoca”™ indestructible filter elements. 


Rubanox, Neuilly: Exhaust gas manifolds for 
piston engines and jet pipes for gas turbines, including 
the Turboméca Marboré II jet and the Dart turbo- 
prop as used in the Breguet A/izé anti-submarine 
aircraft. 


Saint-Chamond Granat, Courbevoie: Measuring 
equipment for flight testing and ground trials, and 
400 c/s electrical equipment for air and ground use; 
accessories for the parachute dropping of heavy loads. 


Société des Accumulateurs Fixes et de Traction — 
SAFT, Romainville: ‘‘Voltabloc’’ no-maintenance 
aircraft batteries; starter sets. 

Société d’Applications Radioélectriques a I Aéro- 
nautique et la Marine — SARAM, Asnieres: VHF and 
UHF transmitter/receivers for aircraft and ground 
use (VHF: Types 5-41, 5-42 and 5-52; UHF: Types 
TR-AP-11A, TR-AP-21A and 7-60 Marine). 


Société de Recherches de Mécanique Appliquée — 
SARMA, Saint-Vallier-sur-Rh6ne: Aircraft controls; 
automatic tension device for cables and belts for 
ejection seats. 

Sciaky S.A., Paris: P.200 STK three-phase spot 
welding machine and other welding equipment. 


Société d'Etudes et de Constructions Aéro-Navales 
— SECAN, Gennevilliers: Jettisonable auxiliary fuel 
tanks for suspension beneath the wings or fuselage 
or at the wing tips: Type 63 of 450 litres capacity for 
the Ouragan, Mystere II and IV; also Type 51 for 
roughly 100 litres capacity. 










Well-Known Personalities 
at the 23rd Air Show 





1 
Minister Pierre Guillaumat (right) and Henri Desbruéres, President of SNECMA and of the 23rd Paris Show, during the 


opening tour. 3 





General;Charles de Gaulle, President of the Republic, visits the Salon (June 13th, 1959; 08:15 hrs). 2]—, Defence 


Marshal of the Royal Air Force Sir Dermot A. Boyle, Chief of the Air Staff. 4 — Defence Minister 
P. Guillaumat talking to Jean Volpert, Technical Director of SEPR. 
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Société Messier, Montrouge, showed undercarriages 
for modern combat aircraft, such as the Mirage I/II 
and /V, Nord Griffon and Fiat G.91, also hydraulic 
and electro-hydraulic actuators; hydraulic pumps. 
On show for the first time was a model of the new 
“Jockey” all-terrain undercarriage, designed in parti- 
cular for modern freighters and assault transports. 
As the picture reveals, the undercarriage can be of 
various designs: single-leg dual-wheel; tandem 
arrangement with single or dual tyres, etc. Messier 
also exhibited examples of the test stands still in pro- 
duction and products from its electronics department. 








Normalair Ltd., Yeovil: Oxygen supply equipment (pic- 
ture shows a portable lightweight oxygen set); also 
pressurization and ventilation systems; equipment for 
the regulation of cabin air temperatures; mobile test 
stands for checking the functioning of pressurization and 
air-conditioning systems. 








Société d’Applications des Machines Motrices — SAMM, 
Boulogne-Billancourt: Electro-hydraulic servo controls 
(picture); control columns; micro switches and arma- 
ments accessories (e. g. fixed and mobile supports for air- 
craft cannon and machine guns); rotating gun turrets 
with hydraulic operation and remote control. 








Sofrance S.A., Limoges: Gasoline and kerosene filters, 
including the K3-50/60, weight 160 kg, for a flow of up 
to 60 m? of fuel per hour. Life of individual filter elements 
two to four years. 








Vibrachoc, Paris, showed examples of the all-metal 
shock and vibration dampers manufactured in large 
numbers under Robinson Aviation licence, and the 
Plasteck lighting system for aircraft instruments and 
equipment panels under U. S. licence. 








W. Vinten Ltd., London: This high-speed take-off 
monitoring camera (360, 540 or 720 frames per 
minute) was specially designed for the observation of 
take-off and landing manoeuvres in extremely high- 
speed aircraft. Focal length 50 cm; f 1 338; 
cassettes with 120 m of film for 1,280 frames; expo- 
sures from 1/60 to 1/240 second; recorder for 10,000ths 
of a second. 





From the Exhibitors’ 
Catalogue 


Société SEMCA, Toulouse-Aucamville: AT 1010 
compressed air starter for gas turbines (SNECMA 
Atar); effective torque moment 60 mkg up to a rev. 
speed of 2,500 r. p. m.; weight 9 kg. Also air-condi- 
tioning systems; Type 2042 cabin pressure regulator; 
valves and turbine cooling equipment. 


Société Francaise d’Equipements pour la Navigation 
Aérienne — SFENA, Neuilly: Gyros and magnetic 
compasses; gyro horizons Type EG 6071 AF (for 
Caravelle) and models 703 (for Mirage 1/1), 5035 and 
5135. Complete navigation equipment; autopilots 
and control systems for missiles; yaw dampers; spe- 
cial motors; servo motors; magnetic amplifiers. 


Société Francaise d’Entretien et de Réparation de 
Matériel Aéronautiquae — SFERMA, Bordeaux- 
Mérignac: EC.801 process for sealing fuel tanks. 


Société de Fabrication d'Instruments de Mesure — 
SFIM, Massy: Aircraft instruments (NRAN 8 and 
9 radio compass; fitted e.g. in Super Mystere); 
SFIM-ONERA airborne telemetering equipment; 
oxygen regulators; stall warning indicators. 


Société Francaise d’Optique et de Mécanique — 
SFOM, Rueil: Aircraft cameras; sights; photo- 
grammetric equipment. 


Société Générale d’Equipements SGE, Puteaux: 
Aircraft electrical equipment (e.g. under Lear 
licence); thermal switches for currents between 5 and 
50 amps; lightweight multiple connectors; aircraft 
lighting systems; electrical servo motors; aircraft and 
ground test equipment. 





Simmonds S.A., Suresnes: “Simloc’’ and “Nyl- 
stop” safety nuts. 


Société Socapex, Suresnes: Miniature electrical 
connectors (Series 62 with 5 to 24 contacts; opera- 
tionally reliable within a temperature range of —55°C 
to +100°C); also Series T connectors (Radio-Air) 
with up to 43 contacts; tropical connectors; micro- 
phones and headphones. 


Souriau & Cie., Billancourt; Multiple connectors 
in normal, miniaturized and sub-miniaturized sizes, 
to French, British and American standards; also 
connectors for aircraft and missiles; intermediate 
connectors; ignition connectors for rockets; printed 
circuits; equipment racks; headphones; connectors 
with fibreglass insulation and normal and sub-minia- 
turized coaxial cables. 


Superflexit S.A., Courbevoie: Flexible fuel tanks 
and flexible hose. 


‘“*Textiglass’, Pierre Genin & Cie. S.A., Paris/ 
Lyons: Fibreglass fabrics for electrical equipment, 
plastics articles, anti-corrosion use, industrial fabrics 
of nylon, Tergal, Crylor, Meryl. 


Técalémit S.A., Paris: Técalémit-Aeroquip high- 
pressure pipes; filters for fuels and water-methanol 
mixtures. 


Glace Triplex, Longjumeau: Safety glass and 
armour-plated glass (e.g. windshield for Breguet 
Alizé); Triplex ‘‘Therglas” treated against misting 
and frosting. 


Turboméca, Bordes: Béarn airport air compressor 
for maintenance purposes and engine starting, equip- 
ped with a Palouste IV gas turbine and capable of 
operating for roughly one hour without refuelling. 


Société du Carburateur Zenith, Levallois-Perret: 
Equipment for fuel filling, circuit and feed; carburet- 
ters; filters; pumps; Bendix, Hobson, Flight Refuel- 
ling, Plessey and Saunders Valve licences. 














2fence 5 ~ Defence Minister P. Guillaumat and Henri Ziegler (Managing Director, Breguet). 6 Georges Héreil, President and Managing Director, Sud-Aviation. 7 — Lieutenant General J. 
ig the Kammhuber, Inspector of the Federal German Air Force, with A. Rothe (Manager, Focke-Wulf; left) and Professor H. Hertel (Berlin Institute of Technology). 8 Jean-Noel Adenot, 
inister Secretary General of Union Syndicale des Industries Aéronautiques. 9 General J. Accart (with pipe), well-known fighter pilot and Deputy to the Air Force Adjutant General, with 


General Maurice Challe, Commander-in-Chief in Algeria. 
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AMERICAN FUTURE 








Aircraft Instruments an 


An American exhibit in the Space Age Exhibition at Le Bourget. It 
illustrates a proposed instrument panel layout to simplify the pre- 
sentation of information to the pilot. Below the radar display are the 
flight and navigation indicators flanked by the vertical reading Air- 
speed Indicator/Machmeter, Altimeter and Rate of Climb indicator. 





Bronzavia ( Paris) exhibited a new rate of turn indicator 
which is undergoing development in their Electronics 
Division. Basic component is a tuning fork maintained 
in vibration electrically. Rotation of the fork about its 
axis displaces its vibratory plane, and the angular dis- 
placement can be measured in both direction and amount 
through a transistorized amplifier which completes the 
unit. 


Altitude warning device and precision barometer de- 
signed and manufactured by Mechanisms Ltd. (Croydon, 
Great Britain). The Altitude Warning consists of a cock- 
pit mounted amber lamp which commences flashing when 
the aircraft passes through a predetermined altitude. The 
barometer is designed to satisfy the requirement for a light- 
weight, portable precision instrument in place of the 
standard mercury barometer. 








NAVIGATION 
gre 





A wide range of radio, telecommunication and navigation equipment was exhibited on 
the Murphy Radio Ltd. ( Welwyn, Great Britain) stand. Also featured was the Leader 
Cable Automatic Landing System and the MK 380 Aircraft Tape Reproducer. 





The main feature of the Cossor Radio (London, Great Britain) stand was the display 
of radar transponders for military and civil use. The military version in a pres- 
surized drum is on the left, the civil version is made in a rectangular format. 





10 11 


WW TEL ANT! 





10 — Joseph Szydlowski, President and Managing Director of Turboméca. 11 
R. E. Small (General Electric, Geneva). 12 General Andrei N. Tupolev. 13 











Paul Moroni, Secretary General for Civil Aviation (left) with Felix Frémont (General Electric, Paris) and 


13 





1§ Ay 
; Pan-German discussion in Paris; left to right: Dipl. Ing. W. Kiinzel (General Manager, Technocommerz Italian A 
GmbH, Berlin), Dipl. Ing. K. Schwarzler (Ernst Heinkel Flugzeugbau GmbH, Speyer), Professor B. Baade (Technical Director, Association of People’s Aircraft Manufacturing Plants, London 
Dresden). 14 Sir Arnold Hall, Managing Director, Bristol Siddeley Engines Ltd. and Technical Director, Hawker Siddeley Group. 























its and Electronic Equipment 


RUSSIAN PRESENT 


The cockpit of the IL-18 Moskva which took part in the flying dis- 
play. First impressions are of simplicity and symmetry of layout, and 
similarity to Western design practice. 





Control unit, aerial and indicator of the RC 232 transistorized radio compass designed and manufactured by 
Compagnie Générale de TSF (Paris). On the control box can be seen the four tunable channels with press button 
changeover switches. 





Internal view of the Minneapolis-Honeywell (Minn USA) 
gyro stabilized platform, manufactured in France under 
licence by the Société Alsacienne de Constructions Méca- 
nique (SACM) and designed for inertial guidance 
applications. 



























Course deviation indicator and horizon 
director indicator of the Bendix Flight Direc- 
tor System, manufactured by the Eclipse- 
Pioneer Division of Bendix Aviation Corpo- 
ration. Teterboro. N.J. U.S.A. 


The 4 inch instruments for the Collins 
Radio Company (Cedar Rapids, lowa, 
USA) flight director FD 105 (J/ntegrated 
Flight System). Basic attitude information, Among the instruments and navigation equipment exhibited 
navigation situation and flight director by Lear Inc. (Santa Monica, Calif.) was the simulator for the 
steering are presented on the two instru- Lear Integrated Flight Equipment (Life). Visitors to the stand 
ments. The two colour horizon background were able to carry out a simulated instrument approach on 
further simulates the pilot’s forward view of this transportable equipment and on completion received a 
the flight. printed record of their skill. 











and e André Granet, Commissioner General for the Paris Air Show since 1909, was celebrating his Golden Jubilee in office. 16 Engineer General Alfredo Bruno, President of the 
nerz palian \ircraft Manufacturers Association. 17 Dr. Baeumker, U.S. Air Force. 18 Dr. G. V. Lachmann, Director Scientific Research, Handley Page, with Derek Wood, Interavia’s 
ints, |“Ondon Editor. 19 Major Hubert Cournal, aide-de-camp to General M. Vallin (centre) and M. Frangois-Poncet Jr. (right). 
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the pilot. 


The sighting head of the SAAB (Linkdping, Sweden) S. 6 all-weather gunsight with cover removed. It con- 
tains the sight line stabilizing rate gyro and the cathode ray tube which transmits the radar information to 


The Aida fire control radar developed by GAM Dassault ( Paris ) 
for the naval Etendard IV M. For use with cannons, rockets, bombs 
and missiles, it forms a self contained electronic package which is 
fitted on the nose of the aircraft and can be exchanged or removed 
for servicing as required. 





Lorenz AG (Stuttgart, W. Germany) Doppler Direction Finder VDF 1. 
Operating in the VHF band 100—156 Mc/s, the equipment can plot the 
bearings of two transmissions simultaneously on different frequencies. 
Bearing information can be presented on either a cathode ray tube or 
pointer display. 


| The mobile ground installation and aerial array for the Standard Elektrik 


STAM DARD [itKT 

















Units of the CMA. 620 Doppler Navigation Sensor built by the Canadian Marconi Company 
(Montreal, Canada). Employing an FM/CW technique developed by the company it has undergone 
successful evaluation trials by a number of airlines and is already installed in Pan American’s Boeing 
707’s. Weighing less than 70 lb. performance trials indicate an accuracy to 14° in drift and 0.8% 
in groundspeed over land and sea surfaces. Over extremely still water the equipment is capable of 
automatic transition to a smooth sea mode to maintain accuracy. System performance is con- 
tinuously checked automatically by a ‘“‘lock check mode’’ which ensures that the tracker is locked 
on to the Doppler spectrum. 





20 Mike F. Oliveau, Vice President 





European Division, Douglas Aircraft Company. 21 
G. Coale, Public Relations Manager, Vertol Aircraft Corporation. 23 — Dr. von Wattendorf, AGARD. 24 — Aeroflot pilots in their new summer uniform. 





Dr. Ing. Paolo Foresio, President of Aeronautica Macchi. 22 — Mrs. Peg 
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In the Steps of the Brothers Goncourt 


Picture Report on the Interavia Essay Competition 







The panel of adjudicators (left to right): Don Tomas Delgado, President, 
Iberia; Air Commodore W. den Toom, representing H.R.H. Prince Bern- 
hard of the Netherlands; Keith Granville, Deputy General Manager, 
BOAC; Robert E. Gross, Chairman, Lockheed Aircraft Corp.; General 
I. A. Aler, President, KLM; Dr. E. E. Heiman, Managing Director, Inter- 
avia; Max Hymans, President, Air France; General Josef Kammhuber, 
Inspector of the West German Air Force; Professor Giuseppe Gabrielli, 
Managing Director, Fiat Aviazione; Gilbert Périer, President, Sabena (not 
visible in picture ). 





President Robert E. Gross opens the 
envelope of one of the military prize- 
winners. 


President Max Hymans does like- 
wise for a civil prizewinner. 
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“The second floor of a famous Paris restaurant 
was the scene of a remarkable achievement: the 
packing into the smallest possible area of the lar- 
gest possible number of personalities concerned 


rnent  tirer doen comegremennen® with the conquest of space ... Hardly could one 
——to si take a step without treading on the toes of an 


air force general, a representative of a giant air- 
craft company or airline ...” 

Very flattering, these remarks of the Paris repre- 
sentative of the Swiss daily with perhaps the largest 
circulation, but probably slightly exaggerated. 





Sabena President Gilbert Périer talking to Air Marshal Sir 
Colin Weedon, of Rolls-Royce. 


He had, of course, not witnessed what had 
taken place before. At a round table ten feet 
across sat the members of the two adjudication 
panels to select, out of 235 essays submitted, 
three each on new ideas in civil and military 
aviation. It was indeed a sacred spot! for this 
very table is the yearly meeting-place of the judges 
who award the Prix Goncourt, which can 
bring international fame to the best French 
writer of the year and be decisive in his literary 
career. 
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Alvis Chairman J. J. Parkes (left) and well-known 


Air France President Max Hymans talking to his engine expert Air Commodore F. R. Banks 


Managing Director Louis Lesieux. 


Reception: adjudication panel and guests. 


ras Ps 

Fes 

Left to right: Messier President René Lucien; Professor 
Dr. Claudius Dornier, founder of Dornier-Werke; 
Dr. Eduard Ganzoni, representative of the Swiss News 
4 Zency. 


left) and Robert E. Gross. 


Hispano-Suiza President Maurice Heurteux (centre) 
and Potez President Henri Potez. 


Air Commodore Banks, J. H. Davis (left), Canadair 
Vice-President Peter H. Redpath, J. J. Parkes, Alvis 
right). 


Right to left: Ben Marble and M. E. Oliveau, Douglas; 
Carl Cleveland, Boeing; Thomas V. Jones, Northrop. 


General Pierre M. Gallois of Dassault (left) and General 
J. M. Montgomery of General Electric; in background is 
Northrop President Thomas V. Jones. 


Cocktails before lunch: Foreground (left to right): M. E. Oliveau, Ben 

Varble, Douglas; Ed. Fife, Lockheed and David A. Anderton, European 

representative of Aviation Week. 

A French table (left to right): Georges Février. Inter- 
avia France; General Pierre M. Gallois; Breguet 
Managing Director Henri Ziegler; SNECMA Presi- 
dent Henri Desbruéres, also President of the 23rd Inter- 
national Air Show; Air France Managing Director 
Left to right: Ed Fife of Lockheed; David A. Anderton Louis Lesieux. 

of Aviation Week; Northrop President Thomas V. 

Jones; Lear Inc. President Richard M. Mock; General 

L. M. Chassin; Air Commodore Payne of the Daily 

Telegraph. 


Se] 


Last but not least. A section of the Interavia 
“brains trust’: Pia Russak, advertising re- 
presentative, Geneva, centre; Georges Février, 
Interavia France, left; Derek Wood, Inter- 
avia United Kingdom, right. 
















LUO 







| 
\ 





-known 





Inter- 
reguet 
Presi- 
Inter- 
rector 


mis 








Nor had the twelve aviation experts sitting 
at this famous table any less sense of their 
responsibility. Their task was, it is true, lightened 
by one of the competition rules: they were 
judging anonymous works, for all 235 essays 
were written under pseudonyms and the prizes 
were awarded to anonymous competitors. Only 
in the presence of the world’s press and a few 
important guests were the envelopes opened and 
the authors’ true identities revealed. 


* 


From the pictures the reader can see what 


envelopes. In the next picture Robert E. Gross, 
Chairman of Lockheed Aircraft Corporation 
and of the panel for the military subject, is doing 
likewise for the prize-winning essays on “ Guided 
Missiles or Piloted Aircraft ? ” 


The surprise of press and guests when the 
results were announced can perhaps be imagined. 
Prizes went to an Australian, a Frenchman, an 
Englishmen, a Swiss, a team of two Italians, and 
an American. The sponsors also had every 
reason to be pleased with the results, for the 
prizes had been distributed over the entire globe, 
and there could be no question of national 
favouritism. 


The sponsors hope its success will justify their 
decision to hold another essay competition next 
year, to be judged at the next Paris Air Show in 
1961. 

It only remains for us to thank the members 
of the panels for their selfless work, to con- 
gratulate the prizewinners and remember those 
who went unrewarded. Let us hope they will 
be luckier next time ! 


And now let us turn to the essays by the 


happened. He can see Max Hymans, President 
of Air France and Chairman of the panel for the 
civil aviation subject, opening the fateful 


The reader of Jnteravia will sense at least 
something of the atmosphere of the ceremony. 


winners of the two Jnteravia first prizes, R. W. 
Spurgeon of Australia and Ulrich Doerfel of 
Switzerland. 


Air Travel for All 


R. W. Spurgeon, Bentleigh, Australia, now of Wembley, Middx. 





Air travel for all—four symbolic words which have been the catch- 
phrase and goal of every protagonist of air transport since airlines first 
began. Everyone remembers the optimists who wrote so enthusiastically 
in the twenties and thirties of a future with air transport as the everyday 
habit of everyone, of vast masses of people catching their planes to work 
or travelling through a crowded sky in cars or motor cycles of the air. 

So far in aviation’s short span of development, these things are not 
with us, but no one should say that they never will be. Prediction in 
aviation is a dangerous game; the impossible has so often become the 
commonplace and it will doubtless do so again. 

Today there are many parts of the world where air travel is accepted 
as an everyday occurrence, where passengers catch the plane as the city 
dweller his bus or train, but even in the most airminded of countries, the 
airlines are still not really in the mass transport market. In New Zealand, 
Australia and the USA, for instance, where the number of domestic air 
travellers carried each year is equivalent to nearly one in every four of the 
population, it is by no means true to say that a quarter of the population 
uses air transport. Far from it, in fact, because many of those carried 
travel many times during the year and, in any case, since most passengers 
undertake return journeys, they are already counted twice in airline 
statistics. An interesting study! of this particular subject, carried out by 
the Institut du Transport Aérien in 1955, concluded that in America, 
where over 35 million passengers were carried in 1954 when the average 
population was 162 million, the total number of people who actually used 
air transport was probably not more than 7 million, or one in every 23 per- 
sons, which is a vastly different figure, even if it is rather speculative, than 
one in four. 


‘Comparaison des Potentiels de Passagers Aériens des Etats-Unis et de l'Europe — Institut 
Transport Aérien, Paris. (Study prepared for 2nd meeting of ECAC, Strasbourg.) 


Roy W. Spurgeon, whose essay on the civil subject was awarded first 
prize in the Interavia Competition, has been a member of the staff of the 
United Kingdom Ministry of Transport and Civil Aviation since 1946. He 
has recently returned to England after serving for three years as Assistant 
Civil Aviation Adviser to the High Commissioner for the United Kingdom 
in Australia. He is at present employed as a Higher Executive Officer in 
the Ground Services section of the Ministry. 

The essay subject, it will be recalled, was: ‘“‘ How can the airlines—in 
particular the European airlines—make air travel accessible to the broadest 
sections of the population, without endangering their economic stability ?” 


Editors. 


In considering, then, how the airlines should set about widening the 
market so as to make air travel accessible to the broadest sections of the 
population, it is perhaps pertinent to enquire what are the reasons which 
prompt people to use air transport at all. Surely the answer is that 
travelling by air enables them to accomplish something or to go somewhere 
which they either could not or would not be prepared to undertake if they 
were forced to rely on other means of transport. It may be the speed of 
air travel which makes holidays or business possible in areas beyond their 
reach by surface travel in the time available or it may be the extra comfort 
or convenience of the air journey because it is more pleasant or shorter 
than the comparable surface trip. But everyone knows that even though air 
traffic has expanded rapidly since World War II, the major factor that 
prevents an even faster expansion is the higher cost of air transport relative 
to surface travel, and we are thus faced with the inescapable and perhaps 
obvious conclusion that in order to widen the present market, the airlines 
must somehow reduce their fares sufficiently to compete with those offered 
by surface transport for comparable journeys. This accords with the growth 
of the air transport market to date. Air fares, in real terms, have been 
gradually reduced over the years; relative to surface fares, there has been 
a similar trend. While other public transport agencies have, in the main, 
been losing passengers, or at best making only slight gains, air traffic has 
expanded rapidly; in Europe, passenger traffic almost doubled between 
1952 and 1956, and everywhere has seen the same result—reduced fares, 
increased traffic, a process which is continuing with the introduction of the 
new economy class fares on trans-Atlantic routes. 

But fare reductions imply reduced costs and the generation of sufficient 
extra traffic to equate or improve revenue. Here the second part of the 
question arises—how can fares be reduced without endangering the airlines’ 
economic stability ? It must te remembered that a proportional reduction 
in fares requires a more-than-proportional increase in the number of 
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passengers in order to provide the same revenue. For example, if fares 
are reduced by 25°, the number of passengers carried must increase by 
33 '/,% if the same amount of revenue is to be obtained. There may 
sometimes be occasions when fares can be reduced even if the unit costs of 
transport production are not, providing sufficient extra revenue traffic can 
be attracted at the new fares; it is then simply a question of the elasticity 
of the demand for transport in any given circumstances. But fare reductions 
can naturally be made more easily and with less risk if unit costs can 
themselves be reduced. 

It is easy to suggest ways in which airline costs can be reduced, parti- 
cularly in Europe, but much harder to put them into practice. The most 
obvious method is progressive re-equipment with efficient types of aircraft 
for the route networks operated, in order to secure equipment with lower 
seat-mile operating costs than those of present aircraft. Unfortunately, 
the present jet re-equipment “ rat-race”’ may prejudice this desirable object 
for perhaps the first time in the history of civil air transport. It appears 
almost certain that on typical European networks, the new jets will have 
higher seat-mile operating costs than those of comparable piston or turbo- 
prop engined aircraft. There is, of course, no operating experience on 
shorter range routes on which to base this opinion, but supporting evidence 
is available; it is significant, for instance, that Braniff Airways has recently 
asked the American CAB for a higher fare level for its forthcoming domestic 
jet services on the grounds that its studies have shown that on an average 
length of haul of just over 600 miles, the cost per available seat-mile of its 
Boeing 707-227’s is some 19% greater than that of a DC-6 and 30% greater 
than a DC-7C. 

It is difficult to see how, in circumstances such as these, therefore, 
airlines will te able to reduce their fares sufficiently to make any significant 
penetration into the mass market for some years. The competitive quest 
for speed may well result in airlines being forced to operate jet transports 
on many routes where a service at lower cost to the public might be offered 
by more conventional types. It is perhaps on these grounds that the case 
for fare differentials should be studied; if it is true that a section of the 
public will pay for extra speed because their time is so valuable, then it is 
equally true that many more will pay to travel somewhat slower if the price 
is low enough—and the block speed differences in European sectors are 
not going to be particularly significant to the average passenger though the 
jets’ superiority will provide attractive advertising copy. 


* 


There is undoubtedly a good case for much greater cooperation between 
European airlines in the field of investment in new aircraft so as to ensure 
that the maximum benefits are obtained from existing and new types. 
Such a policy might lessen the possibility of excess capacity being ordered 
for given routes and might also allow a longer period of depreciation of 
existing aircraft before new, competitive types are again ordered. An 
interesting lead in this respect has recently been given in Australia where 
the Government refused permission to a competing domestic airline to 
import new jet aircraft but sanctioned orders for new turboprop equipment. 
In his press announcement ?, the Minister for Civil Aviation said, inter 
alia, ““ The purchase of larger and faster turbine aircraft, at this stage, 
would stimulate a competitive race for other new turbine types, which 
could be disastrous to the economic stability of the industry ’’. Cooperation 
between airlines of different countries not subject to a common authority is, 
of course, an entirely different matter and is further complicated in Europe 
by the competing transit operations of airlines from outside Europe, but 
the principle is sound and efforts to put it into practice ought not to be 
frustrated by the difficulties involved. With aircraft having lower seat-mile 
operating costs and a measure of cooperative forward planning to avoid 
either too much capacity or too rapid re-equipment on competitive routes, 
the airlines could continue to lower their fares and so bring the benefits of 
air transport to a wider section of the population. 

But even with existing equipment, much more could be done to cut 
costs ; there is room for greater cooperation between airlines in other 
directions such as equipment interchange and pooling, common overhaul 
facilities and coordination of schedules. Again there are difficulties, both 
legal and technical, but they can be overcome if the will is strong enough. 
Such cooperation in Europe could well lead to better fleet utilization and 
a higher intensity of operating on existing routes, rather than to a continual 
struggle to open new and often competitive routes to new points on a radial 
network. Several recent studies have shown the importance of a high 
intensity of operations as a potent factor in cost reduction. The introduction 
of more off-peak and off-season fares will also contribute to this desirable 


result. 
* 


A good deal remains to be done by the airlines, too, in the field of 
terminal facilities. There are many avenues for cost reduction which 
have not yet been as fully explored as they might have been; for instance, 
faster turnround, better ground handling of passengers, and, particularly, 


* Statement by the Australian Minister for Civil Aviation, Senator Shane Paltridge. 
D.C.A. Press Release—28th March, 1958. 
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of their baggage and the elimination of other time-wasting procedures 
which keep aeroplanes on the ground longer than necessary when they 
might be producing good revenue. Some of these problems are beyond the 
airlines’ direct control, but many are not. A good many economies also 
seem possible in the cabin service at present offered and this seems to be a 
matter that the airlines will have to do something about. If we are going 
to have air travel for all, then it must be suggested that the day of pampering 
the passenger is over. 

There are many European routes where the flight time is so short that 
the full cabin service provided is quite out of proportion to the time spent 
by the passenger in the aircraft. Luxury meals and refreshments may have 
a place on certain first class and long distance flights, but it is questionable 
whether they are at all necessary to attract passengers on typical European 
routes. Apart from the reduction in the revenue payload caused by elaborate 
pantries and stocks of food and drink at present carried on most aircraft, 
turnround times could be improved if they were eliminated, the additional 
crew members needed to serve the meals dispensed with, their salaries saved 
and their places taken by additional revenue-producing passengers on most 
journeys of less than two or even three hours duration, depending upon 
times and circumstances. On flights of lesser duration, though it may be 
regarded as heresy to say so and there is often a statutory obligation anyway, 
it might be questioned whether there is really a need for any cabin crew at 
all; certainly NZNAC, for example, have never employed hostesses on 
their DC-3 flights within New Zealand involving many sectors with flight 
times from 114-2 hours. What can be said without argument is that the 
ratio of crew to passengers in air travel is far higher than in any other 
form of transport and it is of little use trying to effect economies in the 
composition of the operating crew if the cabin crew is to increase in pro- 
portion to the number of passengers carried—and it will be borne in mind 
that aircraft seating capacities are increasing and flight times being reduced, 
all the time. 

In tackling this problem, the airlines are faced with the fact that the 
present system of setting fares through the IATA rate-making machinery 
tends to make quality of service the major form of competition between 
airlines on the same route. When the fares are the same, potential travellers 
will naturally choose the airline with the best equipment or the best cabin 
or other form of service, according to taste. Thus airlines are driven to 
outdo each other in looking for new “ gimmicks” to attract passengers 
and whilst this is beneficial up to a point in raising airline standards, it may 
ultimately result in unjustifiable cost increases. 

On the other hand, the alternative to fare regulation, the rate “war” 
is even more unsatisfactory; it was a common experience in the formative 
years of air transport and was shown to have disastrous results, which 
no one wants to see repeated. IATA’s reaction to this dilemma so far has 
been to prescribe the standards of cabin service and comfort which may be 
provided at the agreed fares, but here again increased regulation may 
result in desirable improvements being neglected; it may also lead to 
absurdities, such as the recent deliberations over the definition of a sandwich ! 
Fortunately, there are several other ways of solving the problem; the best 
seems to be one of those already advocated *, that IATA should devise a 
system of agreed fares in which airlines are left a fairly wide margin in the 
standards of service they can offer, the variations in standards being linked 
to defined fare differentials. Such a system would allow airlines to please 
themselves whether they offered a simple service at a low fare, a luxury 
service at a higher fare or something in between the two. 


* 


So far in this essay, emphasis has been laid on cost reduction as the 
most effective way in which air travel can be brought within the grasp of 
wider sections of the population, through the medium of fare reductions, but 
there are also other methods by which new customers can be attracted 
to become regular air travellers. A very great deal remains to be done, in 
Europe particularly, to make air travel as safe, easy and reliable as the other 
forms of public transport. Leaving aside the technical problems of air 
traffic control, navigation aids and the development of new types of equip- 
ment designed to overcome the vagaries of weather, on which research is 
proceeding apace, there is much the airlines can do to encourage people to 
regard air travel as a normal means of transport. 

It will not be disputed by regular air travellers that air transport generally 
is still unreliable; there is seldom any certainty that one will be able to travel 
from A to B at the time when one wants to—the incoming aircraft may have 
been delayed, thus upsetting the schedule, weather may be too bad, there 
may be technical trouble, but whatever it is the prospective traveller is not 
interested in the cause but only in the effect. Punctuality too is more 
important than many airlines seem to think (and arriving early may be just 
as annoying as arriving late, if time has to be wasted in an airport terminal), 
while schedules could often be made more realistic and convenient. Similarly 
there is scope for greater coordination of timetables at important junction 
centres; very often a direct surface journey in Europe is faster because of 


* The Economics of European Air Transport—Stephen Wheatcroft—pp. 227/8—Manchester 
University Press, 1956. 
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the bad air connections between different airlines. Much more emphasis 
should be laid on passenger convenience; then perhaps Professor Parkinson * 
would not be able to observe that airlines base their timetables on the 
convenience of the mails rather than the passenger ! 

Then, too, many people still will not fly because they regard air travel 
as unsafe. No form of transport is entirely safe, of course, and many 
airlines have impeccable safety records stretching back over years of 
operation, but the fact remains that quite considerable sections of the 
population (usually among the older age-groups) regard flying as inherently 
unsafe. It goes without saying that airlines will always do their utmost to 
avoid accidents, but it is also behoves them to do more to educate the 
public into the acceptance of flying as a regular means of transport. To 
go by air is still an adventure to all but a comparative few; until it becomes 
as commonplace in everyone’s minds as going by train or bus, the airlines 
will not have penetrated the mass market. 

There is still too much of a “ mystique” about air travel and it is 


* Parkinson’s Law—C. Northcote Parkinson—John Murray, 1958. 





apparent even in such things as reservations and ticketing. Even accepting 
that international travel is complicated, it surely should not always be 
necessary to wait for tickets to be written out every time a booking is made; 
for travel on high density routes at least, it ought to be possible to obtain 
a printed ticket at main booking offices after the style of a railway ticket. 
A small point perhaps and not one to discourage a potential traveller, but 
it is symptomatic of the atmosphere which still surrounds air travel and is 
something which could be made easier for the man in the street. 

In the next few years, the airlines are going to have a lot of seats to 
fill; they are already committed to a substantial expansion of the market 
and in order to survive they will have to devise cheaper and less com- 
plicated operational and commercial methods. Simplicity is often the key- 
note of success and anything which makes life (and air travel) easier is to 
be applauded today; if the airlines are to make air travel accessible to the 
broadest sections of the community without endangering their economic 
stability, they must cut the frills from their service and simplify their 
procedures as much as they can. In fact, to modify slightly the oft-quoted 
words of the late Bill Stout, they must “ simplicate and add more austerity ”’! 


Guided Missile 
or Piloted Aircraft ? 


by Ulrich DoerFEL, Zurich 





With the tremendous advances now being 
made in the electronics field, there can be no 
doubt that man will in future be able to hand 
over a major proportion of his tasks to electronic 
aids. The extent of this division of labour 
between man and robot in the case of air vehicles, 
where the problem of weight is of particular 
importance, depends not only on_ technical 
considerations but also on a number of other 


of the time span required for the creation of 
new weapons systems, accurate forecasts of the 
properties of future structural materials must be 
available from the outset. 
be made for the fact that different countries have 
very different attitudes towards human life. 
The Russians, for example, had no qualms 
about sacrificing hundreds of thousands of 


Swiss citizen Ulrich Doerfel, to whom the military panel of adjudicators 
awarded the ist Prize, was born in Berlin in 1923, spent his childhood 
in China, attended school in Switzerland and studied mechanical engineering 
at the Federal Institute of Technology, Zurich. He later turned to journalism 
and has for some years been head of the current affairs.section of a photo 
agency. 

In his letter to the /nteravia Editors, the prize-winner explained his reasons 
for entering the Competition. So many of the experts who have concen- 
trated on one particular field, he says, are apt to lose sight of the overall 
picture. Perhaps this was also the opinion held by the adjudicators, who 
apparently preferred the broader viewpoint of an author outside the 
profession. 

The full text of the question set, it will be recalled, was “Is the piloted 
aircraft played out, must it abdicate in favour of the guided missile, or will 
the two weapons continue to exist side by side for a long time to come ?” 


Editors. 


human equipment is limited by its sensitivity 
to temperature changes, accelerations, radio- 
active radiation and changes in the composition 
Allowance must also of the air. What is more, production—to stick 
to technical terminology—is a long and costly 
process, taking some twenty years, and can be 
improved upon only within very restricted limits. 


To what extent so versatile, but sensitive, an 


factors which unfortunately are all too often 
ignored. Since the usefulness of any weapon 
can be judged only in the light of the task which 
it is called upon to perform, the first step should 
be to determine, through worldwide economic 
ind political studies, the possible places and 
imes at which a conflict could break out. When 
slanning a new weapon, too, the psychological 
peculiarities of the potential enemy should be 


aken into consideration. Moreover, in view 


soldiers in mass attacks, while twenty years ago 
the Japanese employed bombers with suicide 
pilots as expendable weapons. 

In the man-plus-machine systemman is merely 
a particularly complex piece of machinery: 
a combination between a relatively primitive 
measuring apparatus for temperature variations, 
sound frequencies and light waves, a computer 
with large storage capacity and a mechanical 
system with sufficient power to carry out certain 


control movements. The serviceability of this 


“ equipment ” can be employed by the air forces 
in any future war is investigated below. 

By way of preface, however, the following 
reservations should be made. The present study 
is obviously intended to concern itself with the 
future development of military aviation. But 
how far is it possible, on the basis of the present 
technological situation, to advance predictions 
for the future? While rapid progress is made in 
one field, efforts in some other direction may 
come to a standstill because of insuperable 
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difficulties. For example, the problem set in a 
competition organized roughly a hundred years 
ago, namely for the first wireless transmission of 
one kilowatt of power over a distance of one 
kilometre, has still not been solved today. I 
have therefore restricted myself to examining the 
probable trends during the coming fifteen years— 
roughly the time required for the development 
of a completely new weapons system. Because of 
space limitations it has been necessary to ignore 
certain essential factors, which strictly speaking 
should be given the same amount of attention as 
the purely technological considerations, such 
as possible shifts in political power by 1975, 
economic changes and decisions by the uncom- 
mitted nations in favour of one or other of the 
two camps. Nevertheless, I have tried, at the 
expense of technical details (which can be 
obtained from technical writings), to preserve 
the overall relationships. 


The role of the air force 


In attempting to define the future roles of the 
air force we are embarking on a subject about 
which much has already been written. Giulio 
Douhet’s theory of the air force as the decisive 
weapon appeared to have been confirmed in 
World War II: the Battle of Britain ended in a 
decisive defeat for the German Luftwaffe, and 
by the end of the war the United States had 
2,340,000 men in the air forces, compared with 
3,200,000 in the armies. These facts, together 
with the development of the atom bomb, led 
the West into the error, after the War, of relying 
solely on the strategic air force to deter a potential 
enemy, in the hope that this would put an end to 
all wars. The Korean War and the loss of Indo- 
China revealed the political and military fallacies 
inherent in this conception, while the Russian 
atom bomb tests and the launching of the 
Sputniks illustrated its technical and scientific 
failings. The “ pistol-point” strategy has yet 
another major disadvantage: the Russians are 
in a vastly more favourable initial position for a 
total war of annihilation. Firstly, the USSR’s 
population density of 9 inhabitants per square 
kilometre is considerable lower than that of the 
United States (16.5) or Europe (75); secondly, 
as so often in their history, the Russians have a 
trump card in the tremendous area of their 
territory (22 million square kilometres, compared 
with roughly 3.9 million for Europe and 9 million 
for the United States); thirdly, the Russians have 
a relatively compact target area before them 
whereas an American A-bomb reprisal attack 
could, in certain wind conditions, kill millions of 
Western Europeans or millions of Japanese; 
and fourthly there are strong Russian units in the 
satellite countries, whose oppressed peoples the 
West cannot expose to destruction. 
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It would be interesting to speculate whether 
the strategic air force will in fact retain any 
raison d’étre in the future. In any case, however, 
the most urgent task remains the provision of an 
absolute air defence for the home territory 
against both manned and unmanned assailants. 
In addition the army must be equipped with 
transport aircraft to give it global mobility, 
with artillery rockets, with strike aircraft for 
direct support of the ground troops and with 
communications and 


artificial satellites for 


observation roles. 


The strategic air force 


Even today, air defence has already reached a 
level of efficiency where the direct employment 
of strategic bombers—at any rate as far as the 
two main opponents, Russia and America, are 
concerned—is beginning to be uneconomic. 
The next step is to keep the piloted bombers 
outside the range of the enemy’s air defences by 
using stand-off bombs; but the question then 
arises of what advantage is to be gained by 
having a manned bomber to carry a missile to 
target proximity, when the actual release of the 
bomb is left to an automatic device. There is no 
doubt that the science of electronics will have 
developed reliable control and sighting systems 
within the next few years. The successful laun- 
ching of an Atlas ICBM over full operational 
range and the precision with which another 
Atlas was placed in orbit as an earth satellite 
should remove the remaining obstacles now 
standing in the way of a conversion of SAC to 
guided missiles. 

That the Russians have operational strategic 
missiles available was proved by Khrushchev’s 
threat on November Sth, 1956, during the Suez 
crisis. 

Apart from the technical problems, however, 
there is a purely human factor. With today’s 
defence weapons in both camps, the likelihood of 
being shot down has risen, though the nuclear 
weapons carried make an attack worth while 
even if up to 75 percent of the attaching aircraft 
are destroyed. But Western ethics would not 
permit us to send bomber crews into battle 
with only a 25 percent chance of survival, at any 
technical 


rate until the ultimate resources, 


however costly, had been exhausted. 


Air defence of the homeland 


The disbalance in the reprisal strategy between 
East and West obliges the West to strengthen 
the air defence of the entire homeland as a matter 
of the highest urgency, if the civil population is 
not to be left unprotected against a devastating 
blow. Here, regrettably, many voices are raised 
against the “ prohibitive ” costs of such a defence. 
How, one asks, do these experts assess the value 
of a defence in dollars and cénts on the one hand, 
and in human lives on the other? Assuming that 


five nuclear defence rockets at $1,250,000 each 
(today’s price) would be needed to destroy one 
enemy ICBM, and that by 1968 the USSR would 
have one thousand operational ICBMs, we get a 
basic cost of $7,500 million, or to provide a 
fourfold security, $30,000 million. This means a 
total of $150 per head of the American popula- 


tion in 1968. 


The destruction of more than 95 percent of an 
attacking force, such as is required in the atomic 
age, can be achieved only by missile carriers 
with air-to-air rockets or by surface-to-air mis- 
siles withatomic war heads. Europe, with a radar 
coverage of 250 miles, would have 15 minutes 
in which to defend herself against an attack 
by manned aircraft (and only 2 minutes against 
location of an 


missiles). The detection and 


enemy squadron takes some 3 to 5 minutes, 
transmission and evaluation of this information 
in the operational centre again 3 to 5 minutes, 
and the ascent of the most modern fighters to 
operating altitude yet another 5 minutes. It 
would be a pure matter of chance if a fighter 
unit happened to be patrolling just in the line 
of approach of the enemy formations, so that 
still more time would have to be added to the 
above before the defenders could engage the 
With the 96 percent lethality which 
can be assumed for the latest homing air-to- 
air rockets, a total of 80 fighters would have to be 
employed against a wave of 50 enemy bombers 
without fighter escort. It is therefore very doubt- 


attackers. 


ful whether the required number of fighters would 
really be operationally available within this 
roughly calculated, optimum time. In any case, 
fractions of a minute would decide whether the 
enemy bombers could be intercepted before they 
dropped their bombs. So much for the problem 
of the manned bomber. There seems no reason, 
however, why the Russians should not make use, 
for such an attack, of the many rocket weapons 
shown in the 1957 October parade. 

Many arguments have been put forward against 


air defence by means of rockets, but most of 


them do not hold water. The first prerequisite 
for an effective air defence is a 100 percent early 
warning system (for fighters and for rockets 
alike), a fully automatic processing centre (for 
both weapons alike), target acquisition radar 
(for both weapons alike), guidance into target 
area (slightly easier for rockets), and finally the 
launching of the kill rocket (an automatic process 
for both weapons). The miserly treatment of 
anti-missile defence systems ( Nike-Zeus with a 
range of roughly 250 miles, Wizard with 1,000 
miles range, Plato) is explained in some quarters 
by considerations of a financial nature on the 
one hand and by criticism of technical details 
on the other. Yet it is known that technical 
development is making rapid strides: 1. 
propellant motors, such as are required to ensure 
are already available- 


solid- 


immediate readiness, 
albeit at higher cost—and research in this field 
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is being pressed forward intensively; 2. all elec- 


tronic equipment is becoming increasingly 
reliable. 

The more advanced technical aids become, 
however, the poorer a figure man cuts in competi- 
tion with them; for this reason he should in- 
creasingly leave the technical execution of an 
order to automation and seek out for himself 
the most favourable place in the man/machine 
combination. It goes without saying that the 
transition to defence by means of rockets will 
take place only step by step, via the Mach 2 
fighter and the pilotless fighter, and that both 
systems will continue to exist for some consi- 


derable time. 


Army aviation 


Air defence of the combat zone. The require- 
ments for the air defence of the homeland and 
of the combat zone are so different that they 
demand separate examination. The home defen- 
ces must perhaps stand by in readiness for years, 
and still be capable of going into action at full 
strength within a warning period of 15 minutes 
at the most. On the other hand, air defence of 
the combat zone can be included in the tactical 
planning and is allocated a predetermined role 
in the overall operations. The air umbrella over 
both the ground troops and the tactical air force 
can be provided for a certain, clearly limited 
period by manned missile carriers on a rotating 
patrol system; this will become even easier, since 
the foreseeable development of nuclear power- 
plant will give aircraft an endurance of several 
hundred hours. Defence against artillery rockets, 
as against old-style artillery bombardment, will 
continue to be of a passive nature for some time 
to come, as an active defence system for mobile 
troops will be too complicated in the forseeable 
future. 

Protection of the fleets of transport aircraft 
required to move troops over the world-wide 
theatre can with advantage be entrusted to 
manned missile carriers. If preference is given 
here to the manned aircraft, this is firstly because 
the wide variety of tasks to be performed in 
direct combat operations would require a vir- 
tually impossible number of electronic aids, and 
secondly because the escort fighters would have 
to operate only against opponents of similar 
calibre. 

The real difficulties, however, lie not in the 
technical problems, but in the psychological and 
physiological sphere. There is already an acute 


shortage of pilots. The following interesting 


solution to this problem has been proposed by 
Lawrence E. Morehouse!: as it is easier to 
operate a complicated piece of apparatus than 
to develop it, it is a waste to employ trained 
technicians as pilots. Technology should there- 
fore be adapted to pilots of only average ability, 
so that the flying profession can be opened to 
wider circles and the present stringent selection 
standards eased. The present development trend 
towards increasing complication will soon make 
the training of fully efficient combat pilots 
impossible, at any rate in the Western armies 
based on the militia system. 


The ground support air force. Assuming that 
the fighter units achieve air superiority at any 
rate for a time, it is possible to employ the 
ground support air force. In the present technical 
status of fighter development, it is impossible to 
equip an aircraft with the qualities of both a 
fighter and a ground support aircraft. The 
extremely high fuel consumption near the ground 
even makes it permissible to ask whether turbo- 
prop aircraft would not be more economical 
for ground support duties than jet aircraft. 

In the Korean and Indo-China theatres, despite 
the United Nations’ superiority in the air, the 
Communists were able to hold their positions 
for a full two years and even bring up cavalry 
units from the Yalu to the front lines. Even 
“Operation Strangle” (1951) was unable to 
prevent the enemy from carrying out routine 
troop movements. The reason is easily discov- 
ered: the air force operated as an independent 
unit, without regard for Army requirements. 
Only with the Marines, where the air units are 
an integral part of the infantry, did the ground 
attack pilots achieve incredible results, for 
example intercepting enemy attack waves 30 
yards (!) in front of the UN lines. 

Here lies the future of the ground support air 
force: operation in the closest possible collabora- 
tion with the infantry and armoured troops, 
right down to battalion level. It looks as if the 
Russians, unlike the West, have already achieved 
this end. Two thirds of the Russian air force are 
allocated to the army aviation units, which work 
in close cooperation with the ground troops. 

Tactical aircraft which are employed against 
constantly changing targets in a rapidly changing 
situation, must be flown by human pilots. 

Air transport. The more complex the art of 
war has become, the bigger have been the 
battlefields, which can now cover practically 
the whole globe. The question therefore arises 


‘Cf. Haber-Gebauer: “ Méglichkeiten und Grenzen des 
bemannten Fluges ”, published by J. A. Bart, Munich, p. 123. 


of how concentrations are to be formed at widely 
differing points of the earth in time to be of use; 
this problem can be solved only by air transport. 
Even today, with transport aircraft of the 
Douglas C-133A or Lockheed C-130 types, to 
mention only two, it is possible to move troops 
up close to the combat zone. In future, supply 
rockets or nuclear-powered supply aircraft could 
be employed, with remote control, thus avoiding 
the limitations imposed by the sensitivity of the 
human body to accelerations, radiations, tem- 
perature and pressure variations, etc. For 
psychological reasons, however, troop-carrying 
transports will have to be supervised by human 
pilots. 


Observation satellites. If strategy is the art of 
creating a particularly favourable initial position 
for an eventual combat, then the Russians have 
already achieved success on the strategic level. 
Their giant earth satellites, which the West has 
so far been unable to equal, are all too readily 
regarded by the military experts as scientific 
toys. Without going into the military specula- 
tions which see every earth satellite, or even the 
moon, as a launching ramp for missiles, it is 
already clear that a series of artificial earth 
satellites will be essential for the conduct of any 
future war: as relay stations for television and 
radio transmissions between widely separated 
combat areas, as independent early warning 
stations, as survey satellites, and as weather 
observation stations, in which capacity they will 
doubtless fulfil their most momentous task. 


Space travel 


With their nuclear powerplants and magneto- 
hydrodynamic propulsion systems, the engineers 
are already gathering together the equipment for 
space travel, a preliminary stage to which will 
be the hypersonic glider. Whether and to what 
extent man will be employed here, not even the 
experts have yet been able to agree. At the first 
symposium on this subject in Philadelphia in 
December 1957 one group argued that take-off, 
flight and landing should be automatically 
programmed, while the other proposed that man 
should be left his full power of decision. In any 
case, the military experts are aware that no air 
force can control the atmosphere if the space 
above it is in enemy hands, so that as long as 
space travel by man is not feasible a robot must 
conquer the space above the atmosphere until 
the results of new research enable man to follow 
it on what we all hope will be a _ peaceful 
mission. 
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is in service 
on the European network of 


AIR FRANCE 


PARIS-MILAN : 1 hr 20 min flight 
PARIS-ROME : 2 hr flight 
PARIS-ATHENS : 3 hr 50 min flight 
PARIS-ISTANBUL : 5 hr flight 


\ TOTAL SILENCE AT 500 MPH 


= AIR FRANCE 


THE WORLD'S LONGEST ROUTE NETWORK 





A FLEET OF 24 CARAVELLES WILL BE PROGRESSIVELY INTRODUCED ON THE WHOLE OF AIR FRANCE’S EUROPEAN NETWORK 
CONSULT YOUR TRAVEL BUREAU OR THE NEAREST AIR FRANCE AGENCY. RESERVE YOUR SEAT IN TIME—TODAY 
















The Westminster is the largest conventional helicopter in the Western world. 
It has the ability to transport as many as 51 fully-equipped troops and to convey 
mobile field units such as hospitals, food kitchens, living huts, vehicle servicing 
centres and operations rooms from supply bases to assault areas. It may also be 
used to recover unserviceable aircraft and ground vehicles and to transport com- 
plete missiles from storage units to firing sites. All of these capabilities meet the 
requirements of modern army, naval and air operations. 


The Westminster is powered by two Napier 
‘‘Eland’’ gas turbine engines and can operate 
with full payload on one of them if need be. 


a 


The picture above shows a section of an assault 
floating bridge weighing 6,736 Ib. being lifted. 


WESTLAND 
a great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED - YEOVIL . ENGLAND 

















SEATTLE 





In a record-breaking flight from Seattle to Rome — 5830 miles, nonstop — the Boeing 707 
Intercontinental demonstrated its prowess as the world’s newest, longest-range jetliner. On 
its return flight, the 707 Intercontinental left London at 3:18 P.M. London time, arrived in 
Seattle at 3:56 P.M. Seattle time the same afternoon. This great, new Boeing 707 Interconti- 
nental goes into commercial service later this year, bringing unprecedented range, speed and 
comfort advantages to the airline routes of the world. 





These airliners have ordered 707 and shorter-range 720 jetliners (asterisks indicate Intercontinental purchasers): *AIR FRANCE 

* AIR INDIA + AMERICAN + *B.0.A.C. + BRANIFF + CONTINENTAL +» CUBANA + IRISH 

*LUFTHANSA +» *PAN AMERICAN + QANTAS + *SABENA + *SOUTH AFRICAN + TWA 
UNITED + *VARIG - Also MATS 
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APACHE world’s most widely purchased twin-engine engines, carries 4 or 5 in quiet, spacious, luxuriously 
executive transport. In world-wide use with business appointed cabin. Cruises over 170 mph (274 kph), range 


firms, government agencies, airlines, air charter services over 1200 miles (1931 km). Exceptional short field, high 
and private owners. Powered with two 160 hp Lycoming altitude performance. 


PIPER OFFERS A COMPLETE LINE | 
of World-Proven 
General Purpose 
Aircraft 







SUPER CUB Modern version of the 
famous Piper Cub, available in two models. 
90 hp Super Cub is ideal for flight training, 
flying clubs. 150 hp Super Cub is un- 
matched for high altitude mountain flying, 
patrol, survey, military liaison, farm and 
ranch. Also PA-18-A Super Cub for dust- 
ing and spraying. 


: ; ‘ TRI-PACER world’s most widely purchased, moderately priced, 
benign sain. = Pci may four-passenger plane. Powered with Lycoming 160 hp engine, 
250 horsepower Comanche cruises 181 mph, has maximum sar ogy vpe 134 mph, has ~— 500 miles (805 km) range. Ideal for 
range of 1100 miles (1770 km). 180 horsepower Comanche OF Se, OS SNE, SERS ED. Sees cae eens See 

to simplify flying—simplified, inter-connected controls, tricycle 


5 cruises 161 mph. Both powered with superbly reliable H : b 
§ : F F : : % ydrasorb landing gear, steerable nose wheel, single hand brake, 
Lycoming engines. On routine delivery flights, Coman famous Piper ‘ahacent stability. 


ches have been flown non-stop from the United States to 
Sicily, Lisbon, and Madrid ! 


SEND FOR DETAILS. For brochures on 
any of these fine Piper aircraft write Dept. 
V-1, Piper Aircraft Corp., Lock Haven, Pa. 


IPER 


EXPORT DISTRIBUTOR 
Jonas Aircraft 
120 Wall Street, New York, N.Y. 


MORE PEOPLE HAVE BOUGHT PIPERS 
THAN ANY OTHER PLANE IN THE WORLD 
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The French Electronics Industry 


Part Ill: The Principal French Elec- 
tronics Companies 


Compagnie Générale de TSF (CSF), Paris, is the 
largest French company engaged solely in electronics. 
CSF and its subsidiary companies occupy a total 
area of over 2 millions sq. ft., employ 13,000 technici- 
ans and produce 49 percent of the total output of the 
electronics industry, 80 percent of the exports and 
29 percent of the turnover. Apart from the parent 
company, the CSF group comprises the Société 
francaise Radio-électrique (SFR), a famous old- 
established firm ; Société SADIR-Carpentier ; 
Compagnie Radio Maritime (CRM), specializing in 
equipment for the merchant navy; Compagnie Indus- 
trielle de Céramiques Electroniques (CICE); Conden- 
sateur Céramique (LCC); Compagnie Industrielle de 
Meétaux Electroniques (CIME); Société de Traitements 
Electrolytiques et Electrothermiques (STEL); Compa- 
gnie d’ Applications Mécaniques a I’Electronique, au 
Cinéma et a l’Atomistique (CAMECA); Centre 
d’Etude et de Réalisation Electronique (CERE, 
Electronic research and development); Transistor 
Industriel (LTI, industrial transistors); Radio France 
(RF); SFR Afrique (SFRA); Radio Orient (RO); and 
the Société Francaise de Documentation Electronique 
(SFDE, electronic information service). Including 
the Italian associate Microfarad, this group occupies 
modern research laboratories at Buttes-Chaumont, 
Corbeville, Issy-les-Moulineaux and Puteaux, em- 
ploying a total of 2,000 engineers and technicians; by 
January Ist, 1959, the CSF group had applied for 
1,532 foreign patents, of which 460 were in the USA, 
305 in the UK, 275 in Germany and 115 in Italy. 

The CSF has several factories in the Paris area (at 
Malakoff, Montreuil, Montrouge, Courbevoie, 
Corbeil, Levallois) and in the provinces (works at 
Cholet for small components, and at Ste. Egréve, 
near Grenoble, where transistors are made). There 
are also a number of research establishments near 
Paris, notably Cormeille (specializing in antennas), 
Pontoise (radar), Houilles (transmitters) etc.; CSF 
products are exported to 24 different countries includ- 
ing the United States and Russia. 

Apart from territorial air defence radar systems 
used in France and abroad, one of which is the ER 37, 
the first French radar to have exceeded 1 MW capacity, 
CSF also manufacturers a complete range of radar 


* Conclusion of a previous article by the same author which 
appeared in INTERAVIA, No. 6, 1959, pp. 637-640. 


The new CSF factory at St. Egréve near Grenoble, where a wide range of electronic 
valves and components used in civil and military aviation are made. 


by General L. M. Chassin, Paris 


equipment, including fire control radar, antennas and 
panoramic indicator systems, etc. 

The FAA has ordered the Ti 440 image converter 
(incorporating the TMA 403X “memory” tube 
known to Americans as “ Frenchicon”) for use on 
airports under its control, and the British have 
christened another CSF product, the carcinotron, 
“a damned French invention” because of its jam- 
ming potential over a wide frequency range; the carci- 
notron is a microwave oscillator and was designed and 
developed by Mr. Warnecke, Director of the CSF 
Technical Research Station at Corbeville Castle. It 
would be no exaggeration to say that this instrument 
has immense future possibilities. 

In the nuclear field, CSF is also working on linear 
accelerators, spectrometers, computers, reactor con- 
trol, personnel protection, electronic microwaves etc. 
Production of nucleonic material which will soon be 
used in aviation includes manufacture by the Van 
Arkel process of 54-1b ingots of pure zirconium, and 
the successful purifying of thorium. 

CIME manufactures heavy tungsten-nickel-copper 
alloys known as Inermet, SV 50 alloys for welding on 
glass, nickel for thermoelectronic cathodes, and 
DP 55 magnetic alloys. Series production at CICE 
includes sintered metals for thermistors and non- 
linear resistances for voltage regulation. New semi- 
conductors of sintered/bismuth/tellurium and _ sin- 
tered/zinc/antimony have been developed for solar 
generating cells. LCC is carrying out research on 
dielectric HQ 1 HK ceramics for up to 200°C and 
wound and circular ceramic condensers. 

CSF valve production is particularly extensive 
including, apart from Frenchicons and carcinotrons, 
“ miniatron” and “subnitron” valves, ultra-rapid 
and travelling wave modulators, and geiger counters. 
The semi-conductor department makes germanium 
point and junction diodes; miniature high and low 
capacity glass transistors, particularly high-capacity 
units of silicon; silicon diodes; and photo-diode cells 
of germanium. Also produced are very high voltage 
quartz crystals, transistorized miniature quartz pilot 
valves, quartz filters from 84 k/cs to 13 Mc/s and 
thermostatically controlled heaters regulating crystal 
temperatures to+0.1° Cent. 

CSF is also actively concerned with aviation and 
marine radio navigation. NATO recently invited 
proposals for construction of an early warning radar 
system for Western Europe, extending from Norway 
to Turkey, and the project submitted by CSF has been 
adopted. 


Bagneux, south of Paris. 


The airborne Cyrano fire control system for the 
Mirage III C is being produced by CSF, which already 
markets two transistorized items, the RC232 radio- 
compass and the AM220 radio-altimeter. The 
advantages of transistors are especially apparent in the 
RC232, which weighs 12 1b. as compared to older 
models weighing 40 Ib. and requires 0.4 A. at 27 volts 
instead of 9 or 10 amps. 

A full range of transceivers is also available and 
particularly important items include a UHF 1,750 
channel transceiver; an automatic landing system; 
and a bombsight with radar ranging for LABS. 

Finally, the company also manufactures pulsed 
and frequency-modulated radio link equipment on 
metric, decimetric and centimetric bands for static and 
mobile stations. 

A famous engineer, M. Ponté, is Managing Director 
of this entirely French company which is a powerful 
and prosperous element of the new electronics 
industry in France. 

* 

Compagnie Francaise Thomson-Houston was founded 
in 1893 and has been interested in low voltage equip- 
ment since 1936. An electronic section was formed in 
1945 and this developed rapidly, particularly in radar 
techniques, until 1955 when it was decided to con- 
centrate practically all the company’s technical 
activities on electronics. A new and imposing research 
centre has been built at Bagneux, a few miles south of 
Paris, and prototypes of new equipment and instru- 
ments have been designed and built there since these 
magnificent laboratories opened in 1958. 

CFTH now has a factory area of some 2 million 
sq. ft. and employs 14,000 personnel. The electronics 
section is autonomous, with 6,000 employees and 
900,000 sq. ft. of factories, laboratories and produc- 
tion departments. The turnover for 1957 was 2.4 mil- 
lion dollars. Included in the electronics section are the 
commercial division and divisions for electronic 
equipment, electronic tubes, nuclear research, and 
semi-conductors. 

Factories are situated at Paris, St.-Ouen, Genne- 
villiers and at Angers. The latter is a new plant 
employing 2,000 people on radio and television 
production and is part of the increasingly necessary 
process of decentralization. The research laboratories 
are at Bayonne, Longjumeau, Villeneuve-la-Garenne 
and at Christ-de-Saclay. Finally, Société Nouvelle 
d’Electronique (1,000 employees), which had already 
taken over the radar side of Radio-Industrie, has now 
become a subsidiary of C.F.T.H. 


Thomson-Houston research activities are now centred in ultra-modern laboratories at 
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Broadly speaking, Thomson-Houston manufac- 
tures the same range of equipment as CSF: radio 
communications, radar, semi- 
conductors, nucleonics, weapons systems and missile 
equipment. Of particular interest is the COT/AL 
radar fire control system for ground AA defence, 
which has been produced in large quantities under an 
offshore contract, and has a detection range of 
40 miles and plots automatically over 30 miles. 
COT/AL TH.D. 1280 has a higher performance and 
can be used against supersonic aircraft and missiles. 
It is designed to withstand all climatic conditions and 
is entirely mobile when installed on a special heavy- 
duty articulated transporter. _Thomson-Houston 
surveillance and precision approach radar are installed 
at a large number of civil and NATO airports in 
France (Orly, Le Bourget), Belgium (Brussels), Italy 
(Milan), Switzerland (Geneva), Denmark (Copenha- 
gen), Germany, North Africa etc. The SRE radar 
system has a large TH D214 antenna and a 1 MW 
variable-frequency magnetron transmitter model 
TH D179; it can plot a twin-engined aircraft travelling 
at 39,000 ft. up to a distance of 90 miles. 

This company has also developed a number of 
transceivers for aviation and marine purposes, of 
which the best known is the 5 MW fixed-frequency 
radar; other specialized equipment includes all types 
of antenna for 23 cm and 10 cm radars, PPI for radar 
installations, and precision approach radar (PAR) in 
service at many airports. 

Items in the range of radio communication equip- 
ment are portable emergency transceivers; the 
TH C 985/6 beacon which is, in fact, a very small 
transistorized UHF transceiver weighing 1 Ib, 
powered by batteries, and with a range of over 
65 miles; BLU single-sideband 100 watt transceivers, 
model THC 888, 10 watt input, range several 
hundred miles and weighing 120 Ib; radio link and 
forward-scatter systems. CFTH is one of the largest 
manufacturers of valves and transistors in France, 
and the company has also developed methods of 
producing germanium and silicon crystals, and multi- 
point transistors, which now compete on equal terms 
in the French market with similar items of American 
manufacture. The Armament and Missiles Division 
is developing guidance and remote control systems 


electronic valves, 


for air-to-air and ground-to-air missiles. Thomson- 
Houston has been active in the international corpora- 
tion SETEL which will produce components and 
sub-assemblies of the Hawk surface-to-air missile 
which is now to be manufactured in Europe under 
NATO’s Hawk Production Organization. 


* 


Another important company is Le Matériel Télé- 
phonique (LMT), Boulogne-Billancourt, which has 
long applied the principles of electronics in telephone, 
radio and television systems. LMT markets VHF 
radio telephones for police forces, taxis and other 
civilian users, with other models specially designed for 
military communications. Development of air 
navigation equipment was begun before the last war 
when the first direction finders were produced; more 
recently, the CRD 6 system has become available, and 
the company is now working for NATO on the 
TACAN medium-range navigation system. Several 
types of beacon are being manufactured, particularly 
the CNR 9 for the armed forces and units of from 1 
to 10 kw for civil aviation, and LMT is collaborating 
with the German company Standard Elektrik Lorenz 
AG on production of airborne ARN 21 stations for 
the combined needs of France and Germany. 

Another product of interest to aviation is the 
LMT 141 blind-flying static trainer which has been 
used for several years to train French aircrews; a 
more recent development is a Mirage III C aircraft 
simulator, of which a one-fifth scale model was on 
view at the Paris Air Show. 

In the course of its normal production activities, 
LMT has developed very advanced techniques in 
electronics, computation and automation with the 
result that the company is now expert in electronic 
guidance systems and all types of ancillary ground 
equipment for missiles. 


Société Nouvelle d’Electronique (SNE), Paris, was 
formed in 1957 as a subsidiary of Thomson-Houston 
to take over and combine the radar and electronic 
departments of two older companies, the Société 
Nouvelle de l’ Outillage RBV, and Radio-Industrie. 

The company’s facilities include a laboratory in 
Paris carrying out research on radar antennas, data 


The CSF type Ti 440 image converter incorporates the Frenchicon “ memory ” tube which enables an image to be 
read off a television tube, shown here in the control tower at Paris-Orly airport. 
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analysers and computers, a factory at Sartrouville, 
and a proving ground at Limours. The total area 
occupied exceeds 700,000 sq. ft., and the personnel of 
about 1,000 includes a large proportion of engineers. 

SNE specializes, inter alia, in multi-beam antennas 
for long-range radar systems; antennas for three 
dimensional radar (this type is unique in Europe), and 
back-to-back antennas specially designed for large 
airports. 

SNE also devotes a major part of its activities to 
the development of video information systems. These 
cover a very wide range of equipment, running from 
conventional indicators (with fixed or moving coils) to 
automatic or semi-automatic systems using digital 
computers. 


The electronics section of the Générale Aéronau- 
tique Marcel Dassault (GAMD) was formed in 
January 1955; six months later, the first Aladin radar 
was airborne. The Aladin radar was developed by 
the company for installation as one unit in the front 
of the fuselage thus avoiding the well-known black 
boxes of evil repute. A much more complex twin 
automatic fire control system, the Super-Aida, was 
designed and produced in less than six months in 
1958. 

The electronics section of GAMD is currently 
developing and constructing Aida Mark 7B, Aida 
Mark 3D (for the Naval Air Arm’s Etendard IV) and 
the Super Aida system already mentioned. Other 
important items of military equipment are electronic 
detectors and jamming devices, and the company is 
collaborating with other firms in the production of 
electromagnetic components for air-to-air missiles 
(homing heads, responders etc.). The automation and 
electronics departments are also combining forces in 
the development of electrically controlled stabilizers 
for modern aircraft. 

At least two-thirds of the employees working for the 
electronics section, of which more than 80 are engin- 
eers or senior grades, are engaged in development and 
prototype construction, the remainder being respon- 
sible for series production. 


* 


Several items of particular interest to aviation are 
included in the wide range of control and regulation 
equipment marketed by Compagnie des Compteurs, 
Montrouge. The technique of radar has been applied 
in developing a ceiling projector which is now 
standard equipment for calculating cloud heights; this 
instrument computes the altitude by measuring the 
delay between transmission and reception of a light 
beam reflected from the cloud mass. Two types of 
meter are available, the TNR for ranges between 
100 and 5,000 ft to within +30 ft and the lighter 
TNS for ceilings between 65 and 1,200 ft. 

Operational tests are in progress on another 
instrument which uses the same principle as the TNR 
but which measures visibility by comparing light 
intensities. A beam is transmitted obliquely to an 
altitude of 200 ft; the beam is reflected by the atmos- 
phere to two receivers which simulate beacon visibility. 

The Eram magnetic tape recorder repeats spoken 
messages of 3 to 5 minutes duration, such as meteoro- 
logical forecasts, for use in control towers. The 
company has also applied advanced techniques in 
magnetic recording to the development of digital and 
analogue recorders such as the model PP2 which 
collects and reproduces data obtained during flight or 
wind-tunnel testing. Another specialized item is the 
RANA radio navigation system, based on the prin- 
ciple of frequency differential measurement and 
designed for use in restricted channels and other 
congested sea lanes. 





TABLEAU DES INCIDENTS 
\. ENREGISTREURS 























Sketch of the Mirage III C mobile flight simulator developed by LMT (Le Matériel Téléphonique ). 


The old-established Société Alsacienne de Cons- 
tructions Mécaniques (SACM), Paris, now possesses 
an active and rapidly expanding electronic telecom- 
munications: and nuclear energy department with 
laboratories at Paris and Montrouge and factories at 
Arcueil, Clichy, Annecy and Lille. 

VHF and UHF equipment for aviation includes a 
short-range monopulse detector radar, complex 
antenna couplings and various measuring instru- 
ments. The company is also producing electronic 
computers for use with Navy and Air Force aircraft 
and missile guidance systems. 


. 


Société d’Optique, de Mécanique, d’Electricité et de 
Radio (OQMERA), Argenteuil, is principally engaged 
in manufacture under licence of equipment developed 
by SARAM, an old company well-known in French 
aviation for its excellent type 5-41, 5-42 and 5-52 VHF 
transceivers. OMERA is currently concentrating on 
airborne UHF receivers, and the most recent model is 
the small and very light SARAM type TRAP IIA. 
Swedish AGA beacons are also made under licence 
and a small type WF 1 Decca radar for measuring 
wind speed and direction is in production for the 
French meteorological service. 


. 


Formed in 1945, the Société d’Electronique et 
d’Automatisme (SEA), Courbevoie, Seine, specializes 
in electronic digital and analogue computers. The 
company has a factory at Courbevoie covering an 
area of 90,000 sq. ft., has applied for 600 patents, and 
is divided into five main sections: analogue com- 
puters; training simulators; digital computers; indus- 
trial applications and automation; and Creed-type 
telegraphy systems. An item in current production is 
a Vautour flight simulator. 


* 


Société de Fabrication d’Instruments de Mesures 
(SFIM), Palaiseau, Seine-et-Oise, is a comparatively 
new company employing about 700 people, with 
factories at Massy and Palaiseau, and specializing in 
airborne measuring instruments such as_ visual 
indicators, potentiometers and Machmeters. Other 
types of apparatus manufactured include ADF 
equipment, vertical and directional gyros and oxygen 
flow regulators. A recent product is an integrating 
xyro; the company is very interested in radio naviga- 

yn because the Technical Director is none other 

in Colonel P. C. Gaudillére, the inventor of the 


Radio-Mesh (Radio-Mailles) system which probably 
has a vast international potential. 


7 


Société Industrielle des Nouvelles Techniques Radio 
Electriques (SINTRA), Asniéres, Seine, specializes 
in the radar simulator already mentioned and in the 
STRIDA system for automatic radar image transmis- 
sion. Very satisfactory tests have been carried out on 
STRIDA 2 developed to give automatic control of a 
French light interceptor aircraft, and the semi- 
automatic STRIDA 1B has been ordered by the 
French air force. 

* 

Other companies interested in the aviation industry 
are Bronzavia (VHF transceivers and instruments), 
Radio AIR (HF and MF airborne transmitters), 
Télécommunications-Radioélectricité et Téléphone 
(TRT) specializing in Link trainers and tank tele- 
communication equipment, STERA (antennas) and, 
finally, IBM (France) which has recently formed a 
research centre for the study of problems in aviation 
and guided missiles. 


Part IV: Trends in the French Elec- 
tronics Industry 


Apart from steady progress in the scientific and 
industrial fields, the application of electronics to 
aviation is following well-defined lines. 


1. Miniaturization: The need for smaller and 
lighter components has increased enormously since 
the advent of missiles, and consequently it is now 
more usual to employ semi-conductors in place of 
the more cumbersome miniature valves. Transistors 
have a particularly marked effect on the electronics 
industry, and although production has gradually 
increased to millions every year, the supply still does 
not meet the demand. The extremely small apparatus 
made possible by transistors involves the use of 
special skills, such as those found in watchmaking, 
instead of the mechanical aptitudes previously 
required. 


2. Automation : The science of electronics has given 
a new lease of life to automation and computer 
systems which, basically, can provide an infallible 
answer to any problem or series of problems by the 
simple process of eliminating everything except the 
correct solution. Such systems are particularly useful 


in analysing data of all kinds and establishing the 
reasons for error. Without computers, accurate fire 
control radar would be impossible and they are 
equally important components of navigation and 
guidance systems of all kinds. 

Although the analogue computer is normally used 
to analyse a specific type of problem, digital com- 
puters can deal with a great variety of data and since 
transistors have been available, they are much smaller 
than they used to be. Computers are an essential part 
of airborne systems now being used for automatic 
pilots, flight directors, stabilized platforms, flight and 
navigation control (such as the Bell automatic 
landing system and Radio-Mesh). 

Electronic computers are also used for plotting 
fixes, using speed information supplied by a Doppler 
radar, aerodynamic data and wind vector, or an 
inertial navigation system; finally, they are incorporat- 
ed in ground control posts of the SAGE or SATCO 
types. 


3. Missiles and Satellites : Electronic apparatus of 
all kinds is being adapted for use in missiles and 
satellites and the most stringent tests are made to 
ensure that equipment can withstand the high tem- 
peratures and accelerations involved. Some problems, 
such as automatic guidance, remote control, tele- 
metry and power are particularly important in guided 
missiles, and in France, as in the United States, the 
development of solar cells is progressing satisfactorily. 


4. Checking components : The electronics industry 
is giving more and more attention to this problem. 
Future missiles and satellites will have tens or, 
perhaps, hundreds of thousands of components, and 
each of these will have to function perfectly if serious 
breakdowns are to be avoided. At the moment, the 
reliability of parts is unfortunately not keeping pace 
with technical progress in equipment, and the trouble 
free working life of military materials is still very 
short. In this connection, the United States Air 
Force gives the figures of 80 hours useful life for HF 
transmitters, 70 hours for UHF transmitters, and only 
16 hours for computers. “The Air Force spends 
about 2 dollars per annum for the maintenance of 
1 dollars’ worth of electronic equipment for aerial 
navigation. Thus, from 1 to 10 times the original 
cost is spent to maintain each item during its useful 
life.” 

In an attempt to make electronic apparatus more 
reliable, all companies have formed special depart- 
ments to check, standardize and test parts. Large 
numbers of inspectors are engaged in this work which 
involves an expenditure roughly equivalent to 7 or 8% 
of the price of the components. 


Conclusion 


In France, as in every other country, the science of 
electronics applied to aviation is expanding continu- 
ously. As speeds are increased the human brain 
cannot cope with all the many complex problems 
which arise in piloting, bombing, firing, or even 
navigation, without the aid of automation. In future 
aircraft, human activity might be reduced to watching 
dials and pushing the right button to start a com- 
plicated sequence of events which may well be in- 
comprehensible to the operator. With the evolution 
of the missile, man is being entirely replaced by the 
miracle of electronics. Combining brain-power, 
quality production and heavy financial investment, 
the electronics industry in France, which is also a 
source of revenue for the State, must be protected, 
The future holds immense possibilities and the 
industry, guided by industrialists and engineers of the 
highest quality, has already done much to maintain 
the prestige of France. 
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* « « quantity production of all instruments used in the TACAN navigation 
system. ID 250 - ID 307 - ID 310 - ID 387. And combinations 
of all instruments. 
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SYMBOL OF A NEW SERVICE TO AVIATION 


Frederick B. Ayer & Associates, Inc. is the world-wide aircraft center where airline operator or corporate 
user can complete all the complexities of an aircraft transaction. All types of Douglas DC-6s and Convairs 
are offered for sale or long- or short-term lease, as well as a variety of other pressurized aircraft through 
Ayer’s equipment exchange and trade-in policy. Ayer’s agreements with American Express and AiResearch 
provide world-wide financing, custom interiors or complete modifications. For Ayer customers there is 
also crew training, plus counselling on engineering, operations and insurance. Let this symbol of a new 


service to aviation be your symbol of complete satisfaction. 
Frederick B. Ayer & Associates, Inc., World-Wide Aircraft Center, 250 Park Avenue, New York 17, N.Y., MU 7-1800. 
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BRISTOL SIDDELEY GAMMA 
ROCKET ENGINE POWERS BLACK KNIGHT- 
BRITAIN’S HIGHLY SUCCESSFUL 
OPACE RESEARCH VEHICLE 


On the 11th June, 19,000 Ib of thrust sent Black Knight to the 
threshold of outer space—5S00 miles above the Woomera rocket 
range in Australia. 

This was the third successful firing (there have been no failures ) 
and much of the credit for Black Knight’s trouble-free perform- 
ance must be given to the Gamma. 

The Bristol Siddeley Gamma 201 is a liquid propellant rocket 
engine. Four trunnion-mounted chambers burn kerosene with 
HTP and each chamber is fed by its own turbopump unit. The 
complete weight of the engine compartment is less than 700 Ib 
(dry) and Gamma delivers 19,000 Ib at altitude—16,400 lb at 
sea level. 

Black Knight is a research vehicle and- no military applications 
are planned. But the experience gained and lessons learned from 
this highly successful space probe will be invaluable in the develop- 
ment of Britain’s IRBM—Blue Streak. 

So impressive is Black Knight’s performance with the Gamma 
powerplant that even more advanced applications are being 
actively developed. In fact, Black Knight coupled with Blue 
Streak is first choice to put Britain’s projected space satellite into 
orbit. 








BRISTOL SIDDELEY 
ENGINES LIMITED 

















Aircraft Engines 
at Le Bourget 


The wealth of gas turbines and piston engines exhibited at the 
23rd Paris Air Show makes it impossible to describe them in detail 
here, though more information on the new designs will appear in 
the next issue on engines. From the selection of pictures repro- 
duced in these pages the reader can, however, see for himself the 
great variety of engine exhibits at this year’s Air Show, where a 
striking number of by-pass or turbofan engines were displayed on 
the stands of Pratt & Whitney, General Electric, Rolls-Royce, 
France: The Turboméca Bastan propeller turbine with a take-off rating of 800/1000 e.h.p. at a consump- 


Turboméca etc. 
tion of 518 lb/hr; weight with full accessories and propeller 770 Ib. To the left the Artouste // turboshaft 
engine, whose IIC version has a take-off rating of 400 h.p. and a maximum continuous power 01360 h.p.; 
installed weight of the Artouste //C is 262 Ib. 





The Pratt & Whitney JT3D (TF33) turbojet with front fan; 17,000 Ib thrust class. — USA: General Electric Co. was represented at Le Bourget by examples of its entire 
Also exhibited on the United Aircraft stand were the JT4A jet engine (16,800 Ib engine production: the T58 turboshaft engine (GE-6 version 1,050 s.h.p.; GE-8 version 
thrust class), the JT8 (J52) for guided missiles and smaller military aircraft (7,500 Ib 1,250 s.h.p.) for helicopters and STOL aircraft; J85 jet in the 2,000 Ib thrust class; T64 
thrust class) and JT-12 (J60) in the 3,000 Ib thrust class. turboprop/turboshaft engine which can be used for driving propellers or for equipping 
helicopters etc. (the T64-GE-4 turboprop version delivers 2,570 e.h.p.). Also the CJ-805 

ducted fan engine and the GE J79 high power jet engine in the 15,000 Ib. thrust 


class. 





USA: The General Electric CJ805-23 (TF35) with aft fan; 15,000 Ib. thrust class. Great Britain: The Bristol Siddeley P.181 Great Britain: The de Havilland P.1000 Gnome pro- 
turboshaft engine, developed primarily for peller turbine (rating 1,000-1,400 s.h.p.). A turboshaft 
use in helicopters and STOL aircraft. Take- version of this engine for use in helicopters (e.g. the 
off rating 1,020 s.h.p. plus 200 Ib residual Agusta 101G) is also being built. 


thrust. 


Italy : The Fiat 4700,000 turbo-compressor (680 h.p. Great Britain: The Westland Wessex and 

shaft power) which is to equip the Fiat 7002 helicop- the Bristol 192 are among the helicopters to 
Great Britain: The most powerful engine on the Rolls-Royce stand was this Con- ter at present under construction. be fitted with this Napier Gaze//e free turbine 
way RCo. 10, which delivers a guaranteed minimum dry thrust of 16,500 Ib and is engine (1,450 h.p. one-hour power, installed 
fitted, for example, in the Boeing 707-420 transport aircraft. weight 865 Ib). 
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weight 500 Ib. 
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Great Britain: Particular interest was 
aroused by the Rolls-Royce RB.108 jet 
engine (2,010 Ib thrust at approx. 250 Ib 
dry weight) specially developed for use 
in VTOL and STOL aircraft. The Short 
SC.1 experimental VTOL aircraft is pow- 


Great Britain: The Bristol Siddeley Viper 
ASV 11 of 2,500 Ib static thrust; installed 
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Great Britain: Among Blackburn & General 
Aircraft's exhibits was this new A.129 free tur- 
bine engine in the 800/850 s.h.p. class. The 
A.129's performance is to be increased to 970 
s.h.p. within the foreseeable future, and it is 
also intended to develop a turboprop version. 


USA: The Pratt & Whitney JT-12 (J60), whose 
version without reheat delivers a sea level 
thrust of about 3,000 Ib for an installed weight 
of 430 Ib; the sea level thrust of the reheat ver- 
sion is about 4,400 Ib, the installed weight 
645 Ib. At a speed of Mach 2 and a height of 
35,000 ft. this engine’s thrust is expected to be 
4,900 Ib. The JT-12 or J60 is designed for 
installation in the North American Sabreliner, 
the Lockheed JetStar, the McDonnell 119 and 
various target drones. 





Great Britain: The BOr. 12, latest version of 
the Bristol Orpheus lightweight jet engine, was 
on show on the Bristol Siddeley stand. Without 
reheat the BOr. 12's thrust is 6,810 Ib; with reheat 
thrusts up to 8,650 Ib have already been 
achieved. 


_ 





France: Among SNECMA's exhibits was the ATAR 9 high power jet engine which delivers 
a maximum thrust of 9,370 |b without and 13,230 Ib with reheat. The ATAR 9 powers the Das- 
sault Mirage ///A supersonic fighter. A more powerful, reheat version of the ATAR 9 with 
14,100 Ib thrust is envisaged for the Mirage //IC. 


France: Also shown for the first time at Le 
Bourget was the Potez 4E 90 h.p. four-cylinder 
opposed type engine; installed weight 198 Ib. 


Spain: Small Tigre G5 aircraft engine 
built by Empresa Nacional de Motores 
de Aviacién S.A. (ENMASA); this 
four-cylinder air-cooled in-line engine 
has a rating of 125 to 150 h.p. depending 
on model. 














































The Service des Poudres of the French Defence Ministry exhibited cast and extruded propellant 
charges for solid fuel rockets and gave a glimpse into the production of dual-based and mixed 
charges; they are produced, as is also the case with all liquid propellants in France, solely by 
the Service des Poudres. To the right of the picture is a large booster block, in the centre (in 
vertical position) are several dual-based extruded propellant charges, and to the left are cast 
charges for short-burning boosters and longer-burning motors for cruising. 


Motors for 


That today’s guided missiles, whether large or small, rely almost solely 
on jet propulsion, is hardly surprising in view of the high speeds and great 
weights of these generally expendable weapons. But who, only a few 
years ago could have forecast the role rocket motors, particularly those 
using solid propellants, would play today? Wherever there is the need 
for a cheap powerplant or the generation of high thrusts for short periods, 
the rocket motor has won pride of place; it is especially valuable as a 
powerplant for missiles needing considerable thrusts in high-altitude 
regions where air is thin, or outside the earth’s atmosphere altogether. 

Not only did the 23rd Paris Air Show give the most comprehensive 
display of jet engines and gas turbines ever on view to the general public, 
but, what is more, it presented a whole range of rocket motors from an 
auxiliary rocket weighing only a few grammes for emergency opening of 
parachutes to the mighty Thor IRBM rocket motor with a ground thrust 
of 160,000 Ib. A further striking feature of the Paris exhibition was the 
leading role played by the solid fuel rocket motor in tactical missiles. In 
countless laboratories chemists are working on new combinations of pro- 
pellants to compress still greater energies into the smallest possible 
volumes at minimum weights. 

It is only right and proper that the accompanying picture report should 
include ramjet engines, for nearly a dozen of the surface-to-air weapons 
and target drones on show were powered by this means to achieve 
maximum range at high altitude. 


Svenska Flygmotor AB showed its new RR.2 ramjet (picture on left shows intake diffusor 
with fuel injection system) and the VR.3 liquid propellant engine. The RR.2’s dual-shock 
diffusor was designed for operating speeds of about Mach 3, and the whole engine is to 
be fitted to a guided weapon as yet unnamed. The VR.3 rocket engine has an installed 
weight of 165.3 Ib. and at heights of about 65,000 ft. delivers a thrust of 5,732 Ib. Itis intended 
as an auxiliary powerplant for manned fighters, but could also be used for a new air-to- 
surface weapon. 
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Centre piece of the Société d'Etude de la Propulsion par Réaction (SEPR) stand: Type 841 liquid pro- 
pellant engine with flat integral propellant tank for incorporation in the fuselage belly of the Mirage /// 
supersonic fighter. The engine, which can be set to two thrust stages (3,300 and 1,650 Ib.), is now in 
production by Hispano-Suiza. At the back of the stand is the SEPR 706 solid fuel motor (3,527 Ib. thrust) 
og MATRA 422 surface-to-air missile, mounted on the SEPR 734 booster (25.6 tons thrust) to the 
right. 


Nord Aviation’s systematic research in the field of ramjet propulsion has led 
- to the creation of the ST. 450 experimental air-breathing missile with integral 

r Guided Wea ons ramjet (right) and the ST. 600 ramjet motor, newly designated Sirius / (left). 
Whereas the ST. 450 reached a record speed of Mach 3.6 and a height of 

about 85,000 ft. during climbing tests, the Sirius is designed for sustained 

flight at high altitudes at speeds between Mach 1.5 and 2.5. Near the ground, 

at Mach 2, the ramjet, which weighs only 312.6 Ib., delivers a thrust of 13,230 Ib., 

and at a speed of Mach 2.5 and a height of about 65,000 ft. about 1,100 Ib. 
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1 The SEPR solid fuel booster with a total impulse of 48 secton The Bristol-Siddeley 201 Gamma liquid propellant engine Napier exhibited the NSc.D1 Double Scorpion (left) and 

: and a thrust of 11 tons, for launching the new Sud-Aviation 4500 has carried the Saro Black Knight experimental missile to NSc.T1 Triple Scorpion. Both engines use high test peroxide 
surface-to-surface guided missile. The booster has two separate satellite altitude on four occasions. The four combustion and kerosene and are regeneratively cooled; a peroxide 

> propellant charge casings, each containing two charges, one chambers may be regulated separately and continuously steam generator and two centrifugal pumps form the pro- 
burning forwards and the other backwards. The exhaust gases and permit control of the thrust vector without gimballing. pellant feed system. The NSc.D1 is now in production as 
are captured ina collector and ejected through a single nozzle The ground thrust of the Gamma is 16,400 Ib., the altitude an auxiliary engine for the English Electric P.1B supersonic 

{ between the two casings. thrust up to 19,000 Ib. and the dry weight about 700 Ib. fighter. 

5 

> 

‘ Among the American space travel exhibits Thiokol’s Reaction Motors Division showed the In the open the largest rocket motor in the Paris Exhibition, the Rocketdyne motor for the 
XLR 99-RM-2 Pioneer liquid propellant rocket engine which powers the North American X-15 Thor IRBM, was on show. This motor was built at North American Rocketdyne Division's 
hypersonic research aircraft, also exhibited. This continuously governable single-chamber Canoga Park plant under the factory code number S-3. Its thrust is 160,000 Ib. In countless 
engine is designed to use lox and anhydrous ammonium as propellants, and its final version Thor firings and launchings of nearly a dozen space vehicles the S-3 has proved itself as 
is to deliver an altitude thrust of 60,000 Ib. Striking features are the large number of ducts, the most powerful single-chamber motor now in production in the western world. 


valves and other auxiliary equipment and the widely-flaring opening of the thrust nozzle. 





PARIS PARADE OF RECIPROCATING AND GAS TURBINE ENGINES 














MANUFACTURER — 1g. TVPS INSTALLED 
AND COUNTRY = —>—DESIGNATION atthe: ass WEIGHT ee 
Power in h.p. Ib. 
Walter/Omnipol (CSR) Minor M.332 140 224 Fitted in L-40 Meta-Sokol and Aero 145; sales by Omnipol. 
o Minor M.337 210 _- Fitted in L-200 Morava; sales by Omnipol. 
wa Potez-Air Fouga (FRN) Potez 4D34 260 408 E.g. in Nord 3400 army observation aircraft. 
z Potez 4E 90 198 Experimentally fitted in Jodel two-seater. 
o Alvis Ltd. (GBR) Leonides Series 530 640 ~860 Used in fixed-wing aircraft (e.g. Twin Pioneer). 
z Leonides Series 550 625 — For helicopter installation, e.g. Sycamore, Widgeon, Agusta-Bell. 
iad Leonides Major 702/1 875 1,200 For fixed-wing aircraft. 
z Leonides Major 755 795 1,050 For helicopters, e.g. Westland Whirlwind. 
° Meccanica Verghera Agusta G.A.40 42 86 For powered gliders; in production. 
7 (ITL) G.A.70/0 and G.A.70/V 83/82 172/158 Version G.A.70/V for the Agusta 103 and 103B light helicopters. 
” ENMASA, Empresa Nacional Tigre G5 150 42 Fitted in e.g. AISA 1-115 and INTA HM-1 trainers. 
a de Motores de Aviacion (SPN) Alcion Al 275 496 In versions for fixed-wing and rotorcraft installation. 
Lycoming (Avco Mfg. Corp.; VO-435-A1D 260 390 Represented by Fenwick S.A.; VO-435 and GO-480 also built under licence by 
USA) Piaggio. 
s.h.p. + Ib thrust ib 
(e.h.p.) P 
MH Société Turboméca (FRN) Bastan II 750 +165 (805) 770 Weight including propeller. For SE.117/SE.118; MD.410/MD.415; also Beect 
z Bastan, Super Broussard, MS.1500 Epervier. 
oD Astazou 420+85 (450+) 408 Weight including propeller. In MH.152; projected for Nord 1100. 
x Bristol Siddeley (GBR) Proteus 765 3,960 +1,260 (4,445) 2,900 For Bristol Britannia; newest version is Proteus 770 of 4,615 e.h.p. 
=> The de Havilland Engine Co. P.1000 Gnome 1,000/1,400 555 For various new STOL types; e.g. Breguet 941. 
ke (GBR) 
id D. Napier & Son Ltd. (GBR) Eland 504 3,230 +700 (3,500) 1,820 E.g. in Canadair 540; modified Eland for rotorcraft in Rotodyne; also 2294) 
w version for Westminster heavy helicopter. | 
- Rolls-Royce Ltd. (GBR) Dart RDa.7/2 1,910 +505 (2,105) ~1,250 Special exhibits included components from a Dart which had been in length)! 
wi commercial operation. Power of 3,000 + h.p. is aimed at for civil Darts 
a Tyne RTy.1 4,500 + 1,260 (4,985) ~2,020 Later versions of 5,545 and 5,730 t.e.h.p. (military). Fitted in Vanguard, CL-44 
° Britannic and a future version of the Rotodyne. 
a General Electric Co. (USA) T64-GE-4 2,570 1,079 Also T64-GE-2 of 2,650 s.h.p.; for helicopters and STOL/VTOL aircraft | 
Lycoming (Avco Mfg. Corp.; T53-L-3 (LTC1F-1) 960 +113 (1,005) 490 Represented by Fenwick S.A.; alsoin versions for helicopters and STOL/VTOL 
USA) aircraft 
Société Turboméca (FRN) Artouste lIC 406 262 Produced in large numbers; in Sud-Aviation Alouette II. 
® Artouste IIIB 550 408 In Alouette Ill. 
z Turmo IIB 750/800 560 In SE.3200 Frelon; later version of the SE.3200 will have Turmo IIIC of 1,00 
rT} 1,100 h.p. 
z Blackburn & General Aircraft A.129 800/850 ~390 Later versions to deliver up to 970 s.h.p.; for helicopters. Turboprop versio 
E (GBR) under consideration. 
a Bristol Siddeley (GBR) P.181 1,020 + 200 430 For helicopters and STOL aircraft. 
x The de Havilland Engine Co. H.1000 Gnome 1,000 ~350 Weight including reduction gear. For Agusta Z.101D helicopter; also for 
a (GBR) version of the Saunders-Roe P.531; Westland Whirlwind. 
° D. Napier & Son Ltd. (GBR) Eland 229A 2,600/2,850 1,500 Two Eland 229As in Westland Westminster. 
= Gazelle NGa.3 1,450/1 ,800 865 In Westland Wessex and Bristol 192 helicopters. 
Fad General Electric Co. (USA) T58-GE-6 1,050 271 Also T58-GE-8 of 1,250 s.h.p. In helicopters, e.g. Kaman HU2K-1, Sikorss 
HSS-2, S-62, Vertol V-107 and VTOL aircraft. (Fairchild M2241, Kaman teh 
| 
Société Turboméca (FRN) Palouste IV 2.5 Ib./sec (41.2 psi) 198 Sud-Aviation Djinn; licence production at Blackburn & General Aircraft 
Blackburn & General Aircraft Turmo 600 7.2 tb./sec 400 SHP 310 For Saunders-Roe P.531. 
= (GBR) 
ee Fiat (ITL) Fiat 4700.000 680 SHP 265 For Fiat 7002 helicopter. 
Boeing Airplane Co. (USA) T60-Bo-2 5.5 ib./sec 400 SHP 350 For helicopters; under development. 
Thrust in tb. Ib. 
Société Hispano Suiza (FRN) R.350 Verdon 7,720 2,070 Derived from Rolls-Royce Tay; fitted in Mystére IVA. 
SNECMA (Société Nationale ATAR E.5 8,160 1,940 Atar E.3 version (7,700 Ib. thrust) and E.5 (8,140 Ib.) in quantity productio 
d'Etude et de Construction de Fitted e.g. in Vautour and Nord Griffon. Also Atar G.2 and G.3 (as E seried 
Moteurs d'Aviation; FRN) but with reheat); thrust 9,680 Ib. Atar G in Super Mystére B.2. 
ATAR 8 9,700 2,310 In Dassault Etendard IVM. 
ATAR 9 13,230 2,930 As Atar 8, but with reheat; Version Atar 9C of 14,080 Ib. thrust with afterburne 
Société Turboméca (FRN) Marboré II 880 313 In large-scale production (also under licence); in Fouga CM.170 Magister an 
CM.175 Zéphyr; Morane-Saulnier MS. 760, etc. 
Marboré VI 1,060 337 Same installed dimensions as Marboré II. 
Bristol Siddeley (GBR) Sapphire ASSa.7R 12,300 3,180 In Gloster Javelin FAW.8. 
Viper ASV.11 > 2,500 500 Built in several versions; e.g. ASV.8 of 1,750 Ib. thrust for Hunting Jet Provost 
Orpheus 803 5,000 Orpheus licences to Italy, France, USA and India. 
Orpheus BOr.12 6,810 1,110 + Max. thrust with Bristol afterburner 8,625 Ib. 
Olympus 201 (BOI. 7) 17,000 ~3,600 BOI!.7R version thrust with reheat up to 24,000 Ib. 
” The de Havilland Engine Co. Gyron Junior DGuJ.1 7,000 ~1,540 Also DGJ.10 version of 7,800 + Ib. thrust; in Blackburn NA.39. 
wi (GBR) 
Zz Rolls-Royce Ltd. (GBR) Avon RA.24R 11,250 _ Thrust without reheat; thrust with reheat not known. 
(4) Avon RA.29 10,500 ~3,340 E.g. in Comet 4; later versions will deliver 11,700 Ib. and 12,500 Ib. thrust. 
= Conway RCo.10 16,500 3,500 For Boeing 707-420 and certain versions of the Douglas DC-8; thrust to 
increased to 17,500 Ib. Military version in Victor B.2; RCo.15 of 18,500 Ib. 
E RB. 108 2,010 ~250 Primarily for VTOL and STOL aircraft; in Short SC.1. 
» Fiat (ITL) Fiat 4002.001 716 194 Also 4002.000 of 595 Ib. thrust. 
Fiat 4032.000 6,610 ~1,080 ~ 
Svenska Flygmotor (SVE) RM.6 (Avon) -~13,000 _ Avon 200 built under licence, with Swedish afterburner; in e.g. Saab-35 Lanse 
General Electric Co. (USA) J85-GE-1/3 2,000 ~300 In various versions; in Northrop T-38/N-156F; McDonnell GAM-72; NAA T-3! 
CJ-805-23 15,000 3,700 Civil turbofan engine; military version TF35. CJ-805-23 in Convair 600 
CJ-805-3 10,000 + 2,800 In Convair 880. 
J79-GE-1/3 15,000 3,200 In Lockheed F-104, Convair B-58, Grumman F11F-1F Super Tiger, Chanc 
Vought Regulus Il, NAA A3J and McDonnell F4H. 
Pratt & Whitney Aircraft (USA) JT12A-1/JT12A-20 ~2,900/3,000 430 In NAA T-39, Lockheed Jetstar, McDonnell 119 and in target drones. JT12A” 
(J 60) version with afterburner: 4,400/4,880 Ib. thrust; weight 645 Ib. 
JT8 (J52) ~7,500 — For civil and military use; also for target drones. 
JT3C-7/C-6 (J57) 12,000/13,500 3,500/4,200 The JT3C civil models are fitted in versions of the Boeing 707 and Douglas DC 
J57 military versions in B-52/KC-135 and Century Series fighters. 
JT3D (TF33) 17,000 — Based on the JT3C, but with additional turbofan. 
JT4A (J75) 15,800/16,800 ~4,200/5,000 Civil version fitted in Boeing 707 and Douglas DC-8; J75 military versions " 


F-105, F-106, etc. Military versions deliver up to 26,000 Ib. thrust with rehe? 
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6th International Congress on Electronics, 
Atomics, Television, Radio and Film, 


Rome 


Bins International Exhibition of Electronics, 
Television, Radio and Film opened its doors for 
The now 
traditional show was supported by a large number 


the sixth time in Rome on June 1Sth. 


of organizations and companies working in the 
aeronautical, telecommunications and 
fields. These included Italy’s National Research 
Council (Consiglio Nazionale delle Ricerche), 
Euratom, Italy’s Nuclear Research Committee 
(Comitata Ricerche Nucleari), Fiat-Nucleare, 
Britain’s Atomic Energy Authority and France’s 
Indatom. Equipment and installations were exhi- 
bited by Industrie Riunite Elettroniche Mecca- 
niche (formed jointly by Finmeccanica and CSF), 
Nuova San Giorgio (equipment for naval anti- 
aircraft defence), Marconi Italiana (telecommuni- 
cations equipment and special items for aviation), 
Siemens (telecommunications equipment), Duilio 
Natali (radio stations), FACE Standard (guidance 
systems for missiles), IT & T (missile equipment), 


Societa Duilio Natali showed radio stations for aeronau- 
tical use. 





missile 


Microtecnica (synchronous motors and airborne 
equipment), IBM (automation equipment), Oli- 
vetti (electronic automation systems), Appleby 
and Ireland (instruments), St. Gobin (special 
equipment), Telettra (radio links, multi-channel 
transmitter/receiver equipment), Sindel (ground 
and aircraft radar, telemetering equipment for 
missiles), Cea-Perego (telecommunications sys- 
tems), Contraves Italiana (parts for surface-to-air 
missiles, equipment for missile air defence, fire 
control system Type 127A for naval anti-aircraft 
defence), Fabbrica Italiana Magneti Marelli 
(radio stations, radio links), FIVRE (radar tubes), 
Thompson-Houston (general electronic equip- 
ment). The exhibition was supplemented by two 
international congresses on atomic energy and 
electronics. The accompanying pictures give some 
idea of the exhibition, which was visited by 
roughly 400,000 persons. 


Warning and control systems for the air force on the 
FACE-Standard stand. 
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Contraves Italiana: part of the t 
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Senator Armando Angelini (left), Italian Minister of 
Defence, in conversation with Commendatore Dr. Gior- 
gio Lourier, Manager of Interavia Italy (back to camera). 


The United Kingdom Energy Authority’s stand. 














= before the first Northrop N-156F rolled 
out of the final assembly shop at the Hawthorne 
plant, the information released by the manu- 
facturers stressed that this new lightweight fighter 
would not only be an economical buy for light 
budgets but would also merit consideration for 
its low-cost upkeep and simple maintenance. 
The trend towards increasingly refined aircraft 
designs means that not only production but also 
maintenance becomes increasingly costly, since 
the more complex airframe and equipment give 
rise as a rule to reduced operational reliability, 
which can be made good only by an increased 
maintenance outlay. Northrop Corporation has 
now tried to reverse this trend, and its N-156F 
design therefore merits special attention. 

Now that the two prototypes of the T-38 
sister design have made several dozen test 
flights at Edwards AFB, and the N-156F is also 
ready to take to the air shortly, /nteravia has 
taken this opportunity to present an illustrated 
account of the design and maintenance equip- 
ment of this Mach 2 fighter. 

How can a supersonic fighter, which must have 
complex equipment, highly developed engine and 
the latest in airframe manufacturing methods 
in order to meet increased military requirements, 
be kept small and light? How can above all the 
ground handling and maintenance of such an 
aircraft be simplified ? 

Northrop engineers discovered that less than 
40 percent of the cost of a modern fighter weapons 
system is accounted for by the purchase price of 
the aircraft, spares and ground support equip- 
ment, and more than 60 percent by upkeep, i.e. 
maintenance, fuel, wages, training costs, etc. 
Their aim has therefore been to offer a multi- 
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Design for Minimum Maintenance 


Northrop N-156F 


purpose fighter and weapons carrier which in 
procurement and upkeep would cost only 
around 65 percent as much as present-day super- 
sonic fighters. 

A reduction in maintenance man-hours can be 
obtained in two different ways: 1. by rational 
grouping and placing of the aircraft’s equipment; 
2. by the rational design of all individual parts 
requiring maintenance. The accompanying draw- 
ing illustrates how the principal equipments and 
accessories in the N-156F have been grouped 
together in easily accessible areas and on slide- 
out shelves. One example is the cockpit canopy, 
which opens backwards and forwards in two 














portions. It is entirely manually operated and 
stays locked in both the open and closed posi- 
tions. There is thus no need for locking indica- 
tors or for hydraulic or electrical actuating 
systems. Quick-release hinges permit speedy 
removal and replacement by two mechanics 
without special tools. Some 25 percent of the 
fuselage surface consists of access doors of the 
quick-release type. Components liable to fre- 
quent replacement are located in the most 
accessible positions. 

A particularly striking example of this mainte- 
nance concept is provided by the powerplant. 
The two General Electric J85 jets mounted 


Equipment is grouped behind hinged panels or on slide- 
out shelves for easy maintenance. 1. Communication, 
navigation and electronic equipment, plus fire control 
system; 2. Electrical equipment; 3. Fuel; 4. Hydraulic 
equipment; 5. Accessory package. 




































The two ventilated compartments in 
the nose contain radio, radar, fire 
control system, instruments and fuse 
panels, all mounted at chest height 
from the ground. The doors (not 
shown here) hinge upwards to provide 
shelter for mechanics working in the 
field. 















The N-156F’s nose wheel is so design- 


Hinged panels on the underside of the fuselage give access to ed that the nose steering is automati- 


beg tet se enypatbnen 5 eee = a right of picture are the two cally disengaged when the yoke of the Hydraulic lines and hydraulic reservoir (left), the engine compres- 
air Drakes In extended position. tow bar is connected (for ground sor face (centre) and ground hydraulic maintenance centre can 
movements). be inspected by opening these doors near the fuselage rear. 

























View through the empty engine bay and the air ducts to the 
} air intakes. Rails for engine removal can be seen in the roof 
of the bay. 


The accessory package contains a hydraulic pump and a 
generator assembled on a flat two-speed gearbox (rear). 
It is mounted on the airframe and connected to the engine 
through a flexible shaft (flange in the centre of the gear- 
box casing). 








The rocket-powered ejection seat uses only 
one safety pin, installed in the armrest; this 
pin is readily removed by the pilot before take- | 
off. This system prevents accidents to main- | 
tenance personnel or crew due to failure to | 
install or remove multiple safety pins. | 





An easily handled adjustable trailer is used to support the 

fuselage rear (complete with horizontal tailplane) after it has This inspection and maintenance trailer is equipped to enable all major work to be carried out on the 

been disconnected to allow removal of the engines. engine. It has supporting legs to enable the framework to be lowered to the ground. The bellmouth 
smooths the inlet air flow for engine run-ups. 


Next the two jets (including afterburners) are pushed back- 
wards along the guide rails and suspended in this special 
trailer. 
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Jig for the N-156F wing. In the foreground an integrally stiffened wing skin panel. 


side by side in the rear fuselage can be laid bare 
by removing the fuselage rear complete with 


tailplane. Rails in the engine bays above the 
two J85s make the use of winches or cranes 
unnecessary. The small engines (weighing only 
500 Ib. each) are removed backwards from the 
airframe, placed on easily handled maintenance 
trailers with low-pressure tyres, and moved away 
for inspection under canvas. In the meantime 
the fuselage rear rests on a special trailer. Northrop 
states that less than 10 man-hours are required to 
ready both engines for installation on the test 
stand. 

Another time-saving design feature: the AC 
generator and hydraulic pump are not mounted 
directly on the engine, but are located on the 
two-speed gearbox mounted on the airframe and 
connected to the engine through a drive shaft. 
This method eliminates the danger of fire from 
leaking hydraulic lines and also prevents the 


possibility of errors in wiring during engine 
removal and re-installation. 

An extensive analysis of all possible fuel 
systems resulted in the following simple and 
reliable arrangement: two fuel tanks (one per 
engine) in the centre of the fuselage, to eliminate 
the problems of icing and fuel transfer associated 
with wing tanks; one AC-powered boost pump 
in each tank; only three fuel valves; manual 
controls for ground refuelling. Should the boost 
pumps fail, sufficient pressure head exists within 
the tanks to continue flight. A cross-feed system 


enables each engine to be switched to either of 


the tanks (for example, for single-engine flight). 

Although many details of the N-I56F’s elec- 
tronic equipment are still secret, the pictures 
reveal that the whole electronics are housed 
in the conical space between the fuselage nose 
and the pilot. Radio navigation equipment, radar, 
fire control system and fuse panels are virtually 


Assembling the fuselage of the first N-156F prototype. 


all installed at chest-height from ground level 
and are reached via large doors which open up- 
wards to provide shelter from the weather. 
Built-in test features in equipment such as the 
stability augmentation and electrical power sys- 
tems enable malfunctioning to be located with- 
out removing any components. 

The electrical system consists in essentials of 
two 8 KVA variable frequency brushless alter- 
nators, a long-life nickel-cadmium battery and 
a number of inverters. Engines can be started 
on the ground by using the battery, assisted by 
a static inverter for constant frequency power. 
Once the engines start, DC power is supplied by 
a single rectifier when either alternator is operat- 
ing. The nickel-cadmium battery also supplies 
power in the event of engine stoppage in the air. 
Constant frequency power for operation of oil 
pressure, fuel flow, engine ignition and fuel 
quantity gauges is supplied by the static inverter. 
Two independent 3,000 p.s.i. hydraulic systems, 
supplied from air-pressurized reservoirs, power 
the surface controls, landing gear and doors, 
speed brake, nose wheel steering and stability 
augmenter systems. The undercarriage braking 
system is independent of the main hydraulic 
system and uses self-energizing hydraulic brakes, 
similar to the multiple disc type used on some 
automobiles. 

The accompanying pictures show other charac- 
teristic features of the N-IS6F’s structure and 
give some idea of its production. As, apart 
from the fuselage forward section, the light- 
weight fighter is 80 percent identical with the 
T-38 Talon two-seat trainer and most of the 
components are interchangeable, the tooling 
installed for the trainer (quantity production of 
which is expected to begin shortly for the USAF) 
can also be used for the fighter. 


The first prototype of the N-156F ‘Freedom Fighter” 
after roll-out on May 30th, 1959. Two Philco Sidewinder 
air-to-air missiles are mounted at the wing tips. 





To operate economically, turbo-prop and 
turbo-jet aircraft must be able to take-off 
without delay and climb uninterruptedly 
to their cruising altitude. 

This requires the provision of sufficient 

laterally separated climb paths from the 

airport to the points at which the cruising 
altitude is reached. 

The present use of vertical and longitudinal 
(time) separation, is too restrictive for these 
operations and is mainly responsible for delays 
at take-off as aircraft have to be cleared 

through altitudes and on tracks occupied 

by other aircraft. 

The use of a navigation system providing 
accurate area coverage facilities, and hence a 
sufficient number of laterally separated climb 
out tracks, can go far toward eliminating both 
delays on the ground and uneconomical stepped 
climbs to en route altitudes after take-off. 

En route and descending too, the costly 
navigation errors and delays, trought about by 
the use of out-moded and inflexible navaids, 
can only be eliminated when all aircraft are 
able to fly discrete tracks easily and accurately. 


tHE DECCA 
NAVIGATOR 


THE ONLY NAVIGATION SYSTEM CAPABLE OF MEETING THE DEMANDS OF THE JET AGE 


oa “@ , The Decca Navigator Company Limited London 
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THE NEW AIRCRAFT FOR THE FIFTIETH ANNIVERSARY OF FLYING 


IN ITALY a E AT 






FIAT G 91 T 


Bristol Orpheus 80302 


The jet trainer, with characteristics and 
performance similar to those of the 
lightweight strike fighter version, is 
an aircraft especially developed for 
advanced training up to supersonic 
speeds. Meets all the requirements of 
the latest NATO standards and ABC 
agreements. 


FIAT G 91 


Bristol Orpheus 80302 


The light strike fighter, winner of the NATO 

contest. Basic advantages : 

— ability to operate from a small space on semi- 
prepared strips or grass runways. 

— small in size, light in weight, easy and com- 
fortable to fly, low unit and operating cost. 

— versatility and maximum defensive and offensive 

efficiency with its basic and auxiliary weapons. 












FIAT G 91 R 


Bristol Orpheus 80303 


Photographic version of the light strike fighter. 
It is capable of performing day missions at high 
speed and low altitude, taking photographs for- 
wards, backwards and to right and left simultane- 
ously, or vertical photographs. 









FIAT - DIVISIONE AVIAZIONE .- Corso Giovanni Agnelli, 200 - TORINO 
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FOR AIR TRAFFIC CONTROL 


The TMA 403 electronic memory tube has transformed radar operations : 


by converting the fainter radar image into a brilliant tele- 
vision image, which controllers can more easily observe in 
daylight ; 

by retaining the image showing the aircraft’s route for several] 
minutes, at the operator’s discretion ; 

by making it possible to superimpose on the image various 
service symbols, aircraft identifications, geographical fea- 
tures... 

by making it possible to transmit the complete radar picture, 
via coaxial cable or long-range radio links, like a normal 
television programme. 
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Civil and military applications. 


de télégraphie Sans Fil 


Capital : 3,998,750,000 francs Head Office: 79, Bd Haussmann - Paris 8e - ANJ. 84-60 








PIONEERING: TRADITIONALLY DUTCH 





(ober 


NETHERLANDS 


Abel Tasman (1603 - 1659) 

















oe The pioneering spirit that made 
vi Abel Tasman the first circum- 

F navigator of Australia and the 
discoverer of many lands (including 
Tasmania) is still fully alive in 
the Netherlands. Modern evidence 
is the Fokker EF 27 “Friendship” 
a superb, economic prop-jet 
airliner with Rolls-Royce 
‘Dart’ engines. 


The Fokker F 27 is also 
built under licence by 
Fairchild Enzine and 
Airplane Corporation 


U.S.A. 


FOKKER iaunches 


worid-encompassing Friendship — 
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vertical 


take-off 


LOOK FORWARD TO 


ROTODYNE airliner 


TRAVEL 


FAIREY AVIATION LIMITED - HAYES - MIDDLESEX (A subsidiary of The Fairey Company Limited) 








The Caribou cabin will accommodate 
32 troops. 
a 


The aircraft can take off with this 
impressive load in a distance of 530 
feet. (161.5 m.) 

* 


It can move these men from place to 
place at a speed of 156 knots. 
(289 kph.) 

* 


Large rear loading door permits 
loading (or deplaning) 32 troops in 
40 seconds. 

* 


A Caribou has loaded and unloaded 
3 tons of cargo in 5 minutes total 
turn-around time. (2722 kg.) 
. 

In the new concept of lightning war, 
the Caribou’s ability to move big 
loads in and out of small improvised 
landing strips quickly means 
greater concentration of our land 
forces through the use of RAPID 
MOBILITY. 





DE HAVILLAND 


DOWNSVIEW 
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Only the VANGUARD 


has this low-cost story 


THE CONCLUsIONS to be drawn from this simple graph are 
among the most significant ever put to airline operators. It 
shows at a glance that the Vickers Vanguard will break even 
on total costs (indirect costs are taken as 100 per cent of direct) 
with passenger loads no higher than those actually carried by 
Viscounts today. 


With three tons of freight the passenger break even require- 
ment can be as low as 21 people falling to only 8 passengers 
when five tons of freight is carried for 500 miles. The Vanguard 
is a profitable aircraft on today’s payloads yet it has room for 
the inevitable expansion of traffic which, even at a modest 
progress, makes the Vanguard the biggest potential money 
earner ever built. 


In addition to its outstanding economy, the Vanguard is 
fully competitive in speed (425 m.p.h. cruise), and its turbo- 
prop flexibility will enable it to maintain schedules as good 
as any, while allowing for realistic traffic conditions. 





BREAK EVEN NEED-CURRENT TOURIST RATE 


No of PASSENGERS (European Economy Class Capocity—!/ 39) 
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BREAK EVEN NEED — PASSENGERS ONLY 
500 MILE SECTOR 
| CLASS 31 PASSENGERS 
TOURIST CLASS 39 PASSENGERS 
"ECONOMY CLASS 49 PASSENGERS 


*(20% Reduction of tourist) 








Based on current European costs and revenues. 











Of all the airliners only the Vanguard 


has all these features 








425 m.p.h. cruising e¢ Freight capacity 10 tons at normal 
densities ¢ Full routeing and A.T.C. flexibility « Can 
use normal existing airfields « Quick turn-round « No air- 
field noise problems « Ten years’ unique Vickers/Rolls- 
Royce turbo-prop experience ... And it is ‘Viscount’ 
quiet. 


VICKERS VA\ N GUA RD 


FOUR ROLLS-ROYCE TYNE TURBO-PROP ENGINES 


e The airliner with the biggest profit potential ever offered to the operator 


VICKERS - ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY ENGLAND 
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The Cargomaster can carry almost any piece of military 
equipment — assembled and ready for action. 


Douglas Cargomaster gives new mobility to NATO defenses 


The giant Royal Air Force Thor, America’s 
Jupiter and Atlas, England’s Black Knight or any 
missile in the NATO arsenal can now be airlifted, 
fully assembled, to launching pads within range 
of any military target in the world. 

The lifter—Douglas Aircraft’s new C-133B 
Cargomaster. 

Douglas designed the turbo-prop C-133B with 
the ability to carry greater payloads over longer 


distances than any other airplane. It can fly a 
25-ton cargo non-stop from Ankara to Calcutta... 
from Sydney to Hong Kong . . . from Paris to 
Dakar at better than 320 miles per hour! 


In actual operation, the Cargomaster has cut 
transportation costs of big missiles by as much as 
35% ... has replaced costly, vulnerable, week- 
long surface shipments with 6- or 7-hour delivery 
by air. 











C-133B Cargomaster... can be loaded in 
as little as 10 minutes, utilizing a Douglas- 
developed conveyor and tie-down system, 
Maximum payload—90,000 pounds. 
Maximum speed—359 miles per hour! 
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Chrysler Produces IRBMs 


The Jupiter Rolls 





































The Chrysler Corporation of Detroit was the first 
American company to begin quantity production of a large 
ballistic missile, the Redstone short-range tactical weapon. 
In October 1952 the Corporation began development work 
on this missile in cooperation with the U.S. Army Redstone 
Arsenal, and at the end of 1955 received a substantial 
production contract. 

At about the same time Chrysler began work on rockets 
with a range of about 1,500 miles and was awarded a 
U.S. Navy contract to investigate a weapons system of this 
kind for ship and shore operation. This research work was 
followed up in June 1956 by an important development 
contract —which led, after repeated switches in U.S. military 
thinking, to today’s Jupiter IRBM —and finally, in Novem- 
ber 1957, by a comprehensive production contract for both 


Assembling the cylindrical shell sec- the rockets and their ground support equipment. 


tions. The pipes in the foreground are Whereas Chrysler began work on the Redstone with a 
part of the propellant feed system j a ; ‘ ‘ . 

and—contrary to the practice in the technical staff of 26 engineers and scientists acting as con- 
Thor and Atlas —are all housed inside sultants to the U.S. Army’s rocket team, the present 


the missile. es: ee 
Chrysler Missile Division employs well over 10,000 per- 


sonnel, most of whom work at the government-owned 
Michigan Ordnance Missile Plant in Sterling Township, 
near Detroit, where dozens of Jupiters have already been 
produced. More than a thousand of the Corporation’s 
employees work at the Army’s Huntsville, Alabama, rocket 
centre, at the White Sands, New Mexico, rocket proving 
ground and at Cape Canaveral. 

The sub-contracting procedure already employed with 
success by Chrysler in automobile manufacture was carried 
over into Jupiter production. Sperry Rand’s Ford Instru- 

Matching the conical section to the ment Division (Long Island City) supplies the guidance 


cylindrical tank section. Right, the ~ ; 2 ee 
corrugated casing of the thrust unit of and control system, North American’s Rocketdyne Division 


a second missile. 





Automatic welding equipment is used to join the skin sheets into cylindrical segments. The individual cylinder segments are welded together by the automatic welding equip- 
These simultaneously form the propellant tank walls. ment seen here. The base of the rotating “‘spider”’ is mounted on rails and can therefore 
be moved along as the shell grows in length. 
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off the Assembly Line 


(Canoga Park) the motor and Goodyear Aircraft Division 
(Akron) the nose cone. A total of 2,500 contractors, of 
which 75 percent are small business firms, share in Chrysler’s 
guided weapon programme. 

Although large rockets cannot be produced in the same 
quantities as automobiles, they are manufactured and put 
together by the assembly line method, where special 
emphasis is laid on the continuous testing of all components 
(an automobile can have up to 16,000 parts, in the case of 
the Jupiter the number is around 300,000). 

The construction of these giant rockets required dozens of 
specialized machine tools and equipments, including a 
vertical fixture with several floors for the assembly of the 
airframe rear, an expanding rotary “spider” for welding 
the cylindrical sections together, and precision fixtures with 
hydraulic rotation systems which revolve the airframe 
segments as they are welded together. This procedure is 
necessary for checking the alignment of the motor axis with 
that of the airframe by means of collimators so as to avoid 
asymmetrical thrusts on launching. 

Essential items in the Jupiter production test equipment 
are a portable X-ray unit for inspecting welded seams, a 
‘*‘vacuum box’”’ for testing certain operational functions of 
the missile in outer space, and an electronic system to 
determine the missile’s centre of gravity. 

The production of giant rockets, which can be tested 
only on the ground before facing their supreme ordeal, but 
must carry out their one and only mission with one hundred 
percent reliability, is a science in itself. When the completed 
IRBM’s are sent out from the plant to training or operational 
units each weapon is accompanied by 300 volumes of 
operating instructions with a total of 22,000 pages. 





Michigan Ordnance Missile Plant. 
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Airframe sections of the Jupiter IRBM (left) and the tactical Redstone (right), together with their res- 
pective Rocketdyne rocket engines, are lined up side by side, ready for delivery, at the U.S. Army 








































Static and dynamic testing of the completed Jupiter begins by placing the missile body in a rig and filling 
it with water. Pressure and aerodynamic bending loads are then applied to simulate the air and acceler- 
ation forces encountered during ascent through the atmosphere. More than 200 channels record the 
behaviour of the shell walls. 





Technical Data on the SM-78 Jupiter IRBM 


Length 59 ft. Launching weight 105,000 Ib. 
Diameter 105 in. Design range 1,500 nautical miles. 


Powerplant: Rocketdyne S-3 single-chamber gimballed rocket 
motor, similar to the LR-79 rocket motor on the Thor IRBM; 
static ground thrust 150,000-160,000 Ib. 


Propellants: RP-1 (kerosene) and liquid oxygen 


Guidance system: the Delta Minimum Inertial Guidance Sys- 
tem was developed by the Army Ballistic Missile Agency and is 
entirely self-contained. The missile follows a pre-programmed 
trajectory recorded on magnetic tape and containing the precise 
target coordinates. Any deviation from the programmed trajectory 
during climb is measured by gyros and corrected by a computer 
carried in the missile. The Jupiter is controlled by deflecting the 
combustion chambers and the exhaust gas outlet from the turbo- 
pump generator under the motor. Vernier rockets are not used, 
since excellent results have been obtained on all Jupiter firings 
to date by using the exhaust gases from the turbo-pump gener- 
ator for roll control. 


Nose cone: Unlike other USAF long-range weapons the Jupiter 
has a nose of marked conical shape coated with layers of lami- 
nated plastic. It is not in the form of a heat sink like the flattened 
heads of the At/as, the Thor and the Titan, but is so designed 
that the plastic layers melt uniformly on re-entry (ablation cone). 
The metal underneath must suffer no damage, and the aero- 
dynamic shape (and hence the re-entry path) must be maintained. 
After burnout of the main rocket motor the entire nose cone sepa- 
rates from the rest of the missile and is accelerated by a small gov- 
ernable solid propellant rocket to the exact initial speed required. 
Here the nuclear warhead (roughly 1 megaton explosive force) 
is detached from the nose cone and precedes it on its flight. 
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Tupolev Tu-114 
Rossiya 




























The Rossiva’s eight-blade contra-rotating propellers have a diameter of roughly 
21 ft. and must each convert 12,000 s.h.p. into several tons of thrust on take-off. 


In the Tu-114's restaurant: vodka, caviar... and plush seats. Inside one of the two roomy galleys. Each Chief Pilot A. Yakimov at the controls of the Rossiva prototype 
is in the charge of a cook, and together during a test flight. 
must provide food and drink for 170 to 
220 guests during several hours. 


Te Russians” new seven-year plan calls not only for the enlargement of 
almost 100 airports in all parts of the Soviet Union and the extension of 
Aeroflot’s route network to Western Europe, but also for a radical renewal of 
the national flag carrier’s fleet of medium and long-range aircraft. It is already 
several years since the Western public was made acquainted with the new 
Tupolev Tu-104A twin-jet standard model for 70 passengers (and more recently 
with the improved 100-seat Tu-104B version). Now two more new designs from 
the Soviet aircraft industry have made their debut in Western cities: the 
Ilyushin I1-18 turboprop airliner for 75 passengers (cf. Interavia No. 6, 1959) 
and the Tupolev Tu-114 Rossiva, with accommodation for 120 to 220 passen- 
gers. The Rossiva is the biggest turboprop aircraft in the world, and is powered 
by four 12,000 s.h.p. engines. 

The development of a long-range transport weighing more than 150 tons 
was first announced by the Russians in 1956, and the first Tu-114 was completed 
in August 1957. Yet when this giant was shown in public in Paris and New 
York it seemed almost too big to be true. Span is 177 ft, length more than 164 ft, 
and tail height above ground nearly 50 ft. Maximum gross weight is given as 
nearly 400,000 Ib, and maximum landing weight as 275,000 Ib. It comes as no 
surprise to learn that this colossus can carry a payload of nearly 40,000 Ib 
over ranges of up to 3,000 miles and that even ranges of around 5,000 miles 
can still be covered with a respectable payload, as the recent non-stop Mos- 
cow-New York flight proved. 

Wing, undercarriage and tail unit have unmistakably been derived from the 
Tupolev heavy turboprop bomber known under the NATO code name Bear. 
Nevertheless it is noteworthy that development took only 18 months, according 
to statements by Andrei N. Tupolev himself. The most striking achievement, 
however, the development of the Kuznetsov NK-12N propeller turbines weigh- 
ing half a ton each, complete with contra-rotating propellers roughly 21 ft. 
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in diameter and reduction gear, was completed several years before (cf. J/nter- 
avia No. 4, 1957). The same engines have been used since 1955 in the Bear 
turboprop bomber. For airline use, however, they are reported to be slightly 
derated. Nevertheless the Rossiya operates at altitudes between 32,800 and 
36,000 ft. at cruising speeds of 380 to 430 knots, thanks not least to the engines, 
high compression ratio (13:1 at 36,000 ft) and hence their good altitude per- 
formance. 






































No official data are available for the Rossiya’s take-off and landing distance, 
though figures of 9,350 ft. and 5,900 ft. respectively have been mentioned 
unofficially. Demonstrations of the aircraft in Paris seem to confirm these 
reports. In any case the take-off and landing distances would not appear to 
exceed those of modern long-range jet transports, so that the Russian turbo- 
prop monster could operate from all the major jet airports. 

The Tu-114 began route proving on the Moscow-Khabarovsk stage a few 
months ago and covered the more than 4,000 miles between the Soviet capital 
and Eastern Russia without intermediate landing in eight hours and at an 
average speed of 430 knots. On the scheduled services shortly to be opened on 
this route, however, the Rossiya will call at Omsk and Irkutsk. The Tu-114s for 
use on these regular services will initially have cabin accommodation for 170 
passengers, as shown in the cabin plan below. Later the projected 220-seat 
version will probably be operated on short high-density stages. 


During his recent visit to New York, Andrei Tupolev announced that more 
than a dozen Tu-114s have already been completed and that the aircraft is now 
in full-scale production. 


As the Rossiya— unlike the Bear bomber — is designed with low-set wing, the huge pro 
pellers necessitate an exceptionally long nose-wheel unit, whose welded steel tube fork 
is roughly 12.5 ft. long. The housing for the radar can be seen underneath the fuselage 
nose. 


A Russian trade paper published this section drawing of the standard 170-passenger 
fuselage. The cabin plan shows, from front to rear: toilets,a cabin for 41 passengers, coat 
spaces, a lounge/restaurant for 48 passengers, two roomy galleys with under-floor 
storage space, hallway with three seats, four separate compart- 

ments with divan, table and six tip-up chairs each, a cabin for 

54 passengers, and finally coat space, washrooms and toilets. 
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The mobile aircraft stairs at Le Bourget Air- The tail unit is similar to that in 
port are not high enough for the Rosyiya, all new Tupolev designs, but its 
and Russian guests climb down onto Pari- tip reaches almost 50 ft. above 
sian soil via emergency steps lowered from ground level. R : : ee i 
inside the aircraft. The Tu-114 at Le Bourget, closely besieged by admirers and critics. The latter disapproved 


of the gigantic dimensions and certain details of the undercarriage and engine nacelles. 
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@ France’s Sud-Aviation has published data on the 
SE.117 Voltigeur and SE.118 Diplomate models. 
The SE.117 is a general purpose military aircraft 
designed primarily for ground support, communi- 
cations services and reconnaissance, pilot and navi- 
gator training, etc. In these roles it is, of course, a 
rival to the Dassault MD.410 Spirale. 

A wide variety of military loads can be carried, to 
suit different missions: rapidly removable container 
beneath the fuselage with two DEFA Type 552 can- 
non, calibre 30 mm; 250 rounds. For external loads 
six suspension devices are fitted on the wing underside. 
The powerplant for the SE.117 comprises two Tur- 
boméca Bastan propeller turbines of 750 s.h.p. each. 

Characteristics and performance: span 58.95 ft; 
length 40.28 ft; wing area 448.85 sq.ft; equipped weight 
9,260 lb; gross weight 12,420 Ib without external 
loads, 14,370 Ib with external loads. Take-off run 
660 to 950 ft; landing run 660 ft; max. crusing speed 
245 knots. 

The SE.118 Diplomate is basically a direct develop- 
ment of the SE.117, and 67 percent of the components 
are identical in the two aircraft. The Diplomate 
is also designed for a variety of civil and military 
roles, in particular the following: small transport 
(eight to twelve passengers plus crew of two); business 
aircraft for four to six passengers; military transport 
for up to 20 troops. It can also be used for ambulance 
duties and touring purposes. The SE.118 uses the 
same Bastan turboprops as the SE.117. Dimensions, 
weights and performance, however, differ: span 
58.95 ft; length 44.29 ft; wing area 450.7 sq.ft; equipped 
weight 9,920 Ib, and max. gross weight 15,350 Ib. 
Take-off run 885 ft; take-off distance to clear a 50 ft. 
obstruction 1,210 ft.; landing run 790 ft.; service 
ceiling 31,660 ft. on two engines, 17,060 ft. on one 
engine; average cruising speed 277 knots; range 
1,080 nautical miles. 


@ Ashvini TS-2 is the designation of a new two-seat 
glider trainer designed and built by the Technical 
Centre of the Indian Civil Aviation Department. 
The glider is to replace the out-dated training equip- 
ment still in service in India. Span 58 ft., length 27 ft. 
4 in., wing area 210 sq. ft., aspect ratio 16, empty 
weight 700 Ib., gross weight 1,102 Ib., stalling speed 
30 knots, minimum rate of descent 2.7 f.p.s. at 31 
knots, best glide ratio 23 at 41.7 knots, max. per- 
missible speed in dive 120 knots. 


@ Bell Helicopter Corporation reports the completion 
of feasibility studies for a giant nuclear-powered 
helicopter, and plans to continue its investigation of 
specific powerplant and rotor designs. The heli- 
copter could be 300 ft. in length, with a gross weight 
of 500,000 Ib. and a cruising speed of more than 200 
m.p.h. Bell emphasizes, however, that this work has 
been carried out purely for study purposes and that 
there is no present intention of building a nuclear 
helicopter. 


@ A.V. Roe has produced a project, Avro 750, for a 
65-80 seat Viscount replacement with two rear- 
mounted RB.141/4 engines of 15,000 Ib. thrust each. 
Span 81 ft. 3 in., length 97 ft., cruising speed 500 
knots at 25,000 ft., empty weight 38,580 lb., take-off 
weight 78,600 Ib., take-off distance 4,650 ft. According 
to a Hawker Siddeley spokesman, the project has 
been put up to see if there is any official interest. There 
is, however, no question of producing the 750 as a 
private venture. 


@ De Havilland is now working on a new develop- 
ment of the Comet 4, with increased range and capa- 
city. It is understood that this new version will be 
known as the Comet 5, and it will probably have non- 
stop trans-Atlantic range. The fuselage would be 
further stretched, and the wing modified. Engines of 
higher power would be used, probably the uprated 
Avon RA.25/9 of 13,000 Ib. thrust. 
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What’s in the Air? 


Extracts from \nteravia Air Letter, daily international news digest, in English, 
French and German. All rights reserved. 





CIBA (A.R.L.) Limited, of Duxford, Cambridge, recently 


celebrated its Silver Jubilee. Left to right are: Dr. H. B. 
Marshall, of CIBA Co. Inc., New York, Dr. R. Kdppeli, 
Chairman of the Board of CIBA AG., Basle, R.F.G. Lea, 


Commercial Director of CIBA (A.R.L.),and Sir Arthur 


Vere Harvey, Chairman of the British C1BA companies. 


@ The de Havilland D.H.123, now in the advanced 
project stage, is a 28-to-30-seat high-wing monoplane 
of simple structure, powered by two 1,000 h.p. 
Gnome turboprops. 


@ The new upward ejection seat being installed in the 
Lockheed F-104 Starfighter is designated C-2 and 
incorporates a rocket-catapult device. The first air- 
craft with the new ejection system will be flight tested 
shortly. All USAF F-104s now in service, as well as 
those on the assembly line, will be equipped with the 
C-2 system. Full recovery (safe escape) is possible over 
a speed range from 100 knots to 550 knots and from 
ground level up to 50,000 ft. 


@ Japan’s X1G2 experimental STOL aircraft is due 
to begin flight testing shortly. The X1G2 is an ad- 
vanced model of the X1G1, which in turn was derived 
from the Saab-91B Safir and was equipped with 
special high-lift devices. 

@ FAA certification tests of the Boeing 707 Inter- 
continental have been completed. A total of 379 
flying hours was logged by the two Intercontinentals 
in the FAA programme, including 52 hours 30 mi- 
nutes on long-range functional and reliability tests 
and the record-breaking Seattle-Rome non-stop 
flight on May 28th-29th. 


@ The new all-weather F-105D version of the Repu- 
blic Thunderchief made its first flight on June 25th, 
1959. 


@ The U.S. Navy’s two missiles, Corvus (air-to-sur- 
face weapon which can also be used against enemy 
surface ships) and Eagle (long-range air-to-air 
missile) are undergoing evaluation trials at the U. S. 
Naval Missile Center, Point Mugu, California. 

@ The PD-37 Pyrodyne small ramjet engine has been 
announced by the Allison Division of General Motors. 


The Saunders-Roe SR.N1 experimental hovercraft, powered by a 435 h.p. Alvis Leonides piston engine with a ducted four- 
blade propeller to generate an air cushion and an airstream for forward propulsion. 


First international version of the Lockheed Electra for KLM Royal Dutch Airlines. The range of this version is 3,500 miles, 
i.e. 750 miles longer than that in service on U.S. domestic routes, and it is known as the Model 188C. It has also been 
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ordered by Tasman Empire Airways, Qantas Empire Airways and Garuda Indonesian Airways. 
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The Canadair-Convair 540, powered by Napier Eland propeller turbines, took off from England on a European demonstration 


tour at the end of June. Among the places at which the 540 was exhibited were Stockholm, Helsinki, Oslo, Ziirich and Geneva. 


Also on the programme were demonstration flights in Spain, Portugal, the Federal Republic of Germany, Belgium and 


Austria. 


It is designed for use on target drones launched by 
carrier aircraft. Thrust 60 Ib at Mach 2 at 70,000 ft. 
Pyrophore propellant. The price is said to be less 
than $1,500 per unit. 


@ Partenavia, of Naples, is building a prototype of 


the Partenavia P.59, which is being entered in the 
contest for a standard sports aircraft for the Italian 
Aero Club. Based on a design by Engineer L. Pascale, 
of Naples University, the P. 59 is a strutted low-wing 
aircraft of mixed construction, with a fixed tail-wheel 
undercarriage, powered by a Continental C.90. 
Span 32.8 ft., length 21.6 ft., weight equipped 992 Ib., 
gross weight 1,512 lb., max. speed 106 knots, cruising 
speed 98 knots, stalling speed with flaps 42 knots, 
take-off run fully loaded 468 ft., landing run 525 ft. 


@ Italy’s Costruzioni Aeronautiche Giovanni Agusta 
has announced details of a new light helicopter, the 
Agusta 103 single-seater. A two-seat version, desig- 
nated 103 B, is also planned. Both versions have a 
two-blade rotor 24.3 ft. in diameter and will be powered 
by a 80/85 h.p. M.V.GA-70 engine. 


@ SOPEMEA’s Laboratoire Central Frangais pour 
les Equipements Aéronautiques has put into operation 
the most powerful vibration test equipment ever 
installed in Europe. Loads of 7,700 Ib. can be applied 
over a frequency range of 5 to 2,000 c/s, to permit 
static testing of the behaviour of high-speed aircraft 
and missile parts under the effects of multiple vibra- 
tion due to noise, the operation of jets, aerodynamic 
action, etc. 


@ Thomson Houston and CSF are producing a new 
small transmitter/receiver for use by parachutists. 
The equipment was used in a recent demonstration of 
communications between two parachutists in free fall. 


It weighs less than 6.6 lb. and offers great possibilities 
for training purposes. 


@ The Cessna 210 touring aircraft has received its 
FAA certification and been approved for production. 


@ The de Havilland Comet 4’s maximum structural 
landing weight has been increased from 118,500 Ib. 
to 120,000 Ib. The same figure also applies to the 
Comet 4B and 4C. Zero fuel weight of the Comet 4 
has been raised from 95,000 Ib. to 99,000 Ib., while 
the zero fuel weights of the Comet 4B and 4C remain 
at 102,500 Ib. 

@ The Czechoslovak aircraft industry will again be 
taking part in full strength in this year’s Brno Inter- 
national Fair (September 6th to 20th). Main exhibits 
will be trainers, sports and touring aircraft, engines 
and propellers, aircraft instruments, airport equip- 
ment and a flight simulator. Specific items will 
include the Z.326 Trener Master two-seat trainer, 
quantity production of which is scheduled to begin 
in 1960. Omnipol (the State trading organization) 
will also be showing the Meta-Sokol with the new 
M.332 engine (140 h.p.) and the twin-engine Aero /45 
and L.200 Morava. The Aero /45 differs from its 
predecessors, the Aero 45 and Super Aero, in using 
the new M.332 engine. It will be ready for delivery 
before the end of the year. The L.200 Morava is 
being shown at Brno in its final export version, with 
210 h.p. M.337 engines. Other exhibits will be the 
L.60 Brigadyr multi-purpose aircraft, the L.13 Blanik 
sailplane, the M.332 and M.337 engines and the 
V.410 and V.415 propellers. 


@ The Ilyushin 11-18 four-turboprop commercial 
transport is reportedly being built in three versions: 
with cabin layout for 73 passengers, for 80 passengers 
and with high-density seating for 89 to 100 passengers. 





On June Sth, 1959, a plaque was unveiled on the main facade 
of the Fiat Works in Turin in memory of engineer Aristide 
Faccioli, whose triplane made its first flight fifty years ago. 
The commemorative speech was read by Professor Giuseppe 
Gabrielli, Director of Fiat-Aviazione. Second from the right 
is Senator Giovanni Bovetti, Under-Secretary of S ate to 
the Ministry of Defence, on his left Fiat Vice-President 
Dr. Gianni Agnelli. 








On June 18th, 1959, test pilot Gérard Muselli of Générale 
Aéronautique Marcel Dassault set a new world record over 
a 100-km course in a Mirage III powered by a SNECMA 
Atar 9, reaching an average speed of 1,095 m.p.h. 


The Douglas DC-9 medium range transport aircraft powered by four Pratt & Whitney JTFI OA-1s, each with 8,250 lb of thrust. Flight crew of three to five plus cabin crew; 68 first-class 
8 f Pp p Pp 


passengers or up to 92 passengers in coach version; cruising speed over 500 knots; all-up weight 120,000 lb; payload 20,355 |b. 
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A batch of Borgward Focke Kolibri I helicopters is in pre- 
paration (above). This model is to be powered by a 260 h.p. 
Lycoming VO-435-Al1B engine. 











The Beija Flor two-seat helicopter (centre) originally 
developed under the direction of Professor H. Focke, which 
has been built and tested in flight at the Centro Técnico de 
Aeronautica at Sado José dos Campos, Brazil. Engine: 225 
h.p. Continental. Diameter of main rotor 29.5 ft.; all-up 
weight 2,094 lb; most economical cruising speed 70 knots; 
service ceiling 11,500 ft.; hovering ceiling with ground effect, 
8,850 ft. or 4,593 ft. without ground effect. 





New helicopters: The Italian firm Costruzioni Aeronautiche 
Giovanni Agusta is working on the Z.101G helicopter (see 
drawing above ), which will be powered by three de Havilland 
Gnome turboshaft engines, each of 1000 h.p. 
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built for British European Airways. 


The Comet 4B /eft the de Havilland airfield at Hatfield on its maiden flight on June 





27th, 1959. Six Comet 4Bs are being 


This Helitest mass spectrometer is in quantity production at the Laboratoire 


des Basses 


Pressions at Argenteuil, France. Designed for use in laboratories 


and factories, the equipment can detect infinitesimal leaks (as small as 2 * 10-'° 


cm/sec) in pressurized air, water and fuel systems etc. 
Basses Pressions is also producing stain- 
less steel pressure oil pumps and easily 
extendable screened heating units. 


the 
fighter. 





@ Kaman Aircraft Corporation has begun a full-scale 
flight test programme for the new Navy HU2K 
utility helicopter. Production of the General Electric 
T58-powered helicopter is being phased in parallel 
to the flight development programme. This machine 
features a retractable undercarriage and a four-blade 
main rotor with Kaman servo-flap control system. 
Rotor diameter is given as 44 ft., max. length as 52 ft. 
2 in., weight empty 5,050 Ib., and gross weight 9,150 Ib. 
@ Goodyear Tire and Rubber Co., of Akron, Ohio, has 
developed a new pourable rubber-based material to 
shield crew and passengers in nuclear-powered air- 
craft and ships. The material can withstand tempera- 
tures ranging from —60°F to + 200°F. 

@ Morane-Saulnier has announced new figures for 
its MS.1500 Epervier two-seat police and low-level 
strike aircraft. Main dimensions now are: span 42.9 
ft., length 34.7 ft., wing area 261.6 sq. ft., gross weight 
approx. 6,170 lb. including armament, max. speed 
178 knots, stalling speed 49 knots. The MS.1500 can 
carry a selection of the following armament: four 
7.5-mm machine guns or two 20-mm cannon, rockets, 
bombs or four Nord SS.11 missiles. 

@ The U.S. Navy has selected Phantom II as the 
name for the McDonnell F4H-1 all-weather inter- 
ceptor, now in production. The original Phantom 
was the FH-1, the Navy’s first operational jet fighter, 
which joined the fleet in May 1948. 

@ The Folland Gnat has now passed all its service 
trials and has been accepted by the Indian Air Force 


Among the products of the French Ratier-Figeac works are 
two propellers for use with Turboméca turbines. Shown in 
picture is the F.H.76, which is at present undergoing accept- 
ance tests. This model is to be used with the Turboméca 
Astazou propeller turbine and is also currently being tested 
in flight. It is fitted with electrical pitch control, its weight is 
121 lb and its diameter 6.25 ft.— The same manufacturer is 
producing the type F.H.86 propeller, so far the only propel- 
ler of French design to receive official approval for use with 
propeller turbines and fitted to the Turboméca Bastan 
on the SFERMA-Beech-Bastan, Morane-Saulnier MS. 
1500 Epervier, Dassault MD.415 Communauté and Sud- 
Aviation SE.117 Voltigeur. — The F.H.86 has hydraulic 
pitch control, its weight is 165 lb and its diameter 8.2 to 9.2 
ft. depending on application. 


Laboratoire des 


The French 
tions Aéronautiques 
near Paris, specialists in the manufac- 
ture of parachutes for the dropping of 
men and supplies, have now introduced 
into their programme the production of 
the complete high altitude flying kit 
shown in the picture (type 12 helmet, 
pressure 
gloves). The kit will be delivered to the 
French Air Force for use by crews of 
Dassault 


suit 


Etudes et Fabrica- 
EFA), of Clichy, 


works 


type 22A and pressure 





Mirage supersonic 


for squadron service. An official production order 
has been placed with Hindustan Aircraft (Private) 
Ltd. at Bangalore, and the aircraft will now be put 
into full production; the number of Gnuats ordered has 
not been disclosed. 

@ Japan’s Fuji Heavy Industries expects to receive 
a Defense Agency order for large-scale production 
of the TIF2 jet trainer within the very near future. 
The Air Self Defense Force’s Flight Test Group is 
currently evaluating the first six prototypes for the 
Research and Development Headquarters. 

@ Etudes et Fabrications Aéronautiques, of Clichy, 
France, has received an order from the Pioneer 
Parachute Company Inc., of Manchester, Conn., 
to supply 50 of the new EFA quick-release parachute 
harnesses for complete testing by the U.S. Army. 

@ The Skyphone airborne telephone system developed 
by AC Spark Plug Division of General Motors ena- 
bles telephone calls to be made and received from an 
aircraft flying within 150 miles of a suitable ground 
station. The VHF transmitter/receiver operates in the 
range 450 to 470 Mc/s, and background noise and 
interference is eliminated by use of frequency modu- 
lation. A selective call system enables a ground station 
to call a particular aircraft. Weight of the installation 
is 37 lb. 
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On the occasion of the Paris International Air Show a spe- 
cial stamp was issued in memory of test pilots Goujon and 
Rozanoff, who met their deaths in flying accidents. 








— 





Wool, Kovi ews 





Taschenbuch des Motorfliegers. Edited by Georg 
Briitting and eleven colleagues. Franck’sche 
Verlagshandlung, W. Keller & Co., Stuttgart, 1959 
(German; 486 pages: 378 illustrations in the text and 
32 aircraft photos; subject index; pocket format; 
plastic cover; price DM 29.50). 

Prepared by well-known experts, this pocketbook 
presents an introduction into the theory of flight and all 
details of aeronautical engineering of interest to the 
powered aircraft pilot, also chapters on air law, air 
traffic control, radio communications, meteorology, 
navigation and training regulations. This book is a 
must for students of German mother tongue who are 
preparing to take their private pilot’s licence, and recom- 
mendable for experienced pilots desirous of brushing 
up their knowledge. The instructions it gives for smooth 
flight operations are particularly valuable. Wz. 


Regards neufs sur l’Aviation Commerciale. — By Henry 
Laile. — ** Peuple et Culture ’’ series, Editions du Seuil, 
Paris, 1959 (French ; 303 pages). 

The author takes the layman gently but firmly by the 
hand and introduces him to the realm of air transport : 
international organizations, airports, airline fleets, 
passenger, mail and freight transport, ocean, polar and 
domestic services ... an amazing variety of knowledge is 
here imparted in a conversational tone and enlivened by 
well-chosen episodes, cartoons and photographs. Bri- 
gitte Bardot smiles at the reader from the aircraft steps, 
panthers, gorillas, Marilyn Monroe, Dior models, 
**Uncle’’ Jacques Tati... all go by air. This charming 
little pocketbook can be recommended with a good 
conscience. He. 


Hyperstatic Structures — Vol. I. By J.A.L. Matheson. 
With Chapters by N. W. Murray and R. K. Livesley. 
Published by Butterworths Scientific Publications, 
London, 1959 (English; 474 pages; illustrations; price 
90 shillings). 

A structure is said to be hyperstatic when it incor- 
porates more members, or is supported by more reactive 
restraints, than would be necessary to achieve stability. 
Unfortunately, as structural designs have become more 
complicated, so have the theorems and solutions for 
hyperstatic problems multiplied, with the result that the 
student is now faced with a formidable array of appa- 
rently unrelated theoretical analysis. This book clarifies 
the situation by establishing a well-defined ‘‘ family tree ”’ 
of theorems, explaining the evolution of each theoretical 
calculation, and the common relationships existing 
throughout. Complicated structures can now be analysed 
on computers and the interesting chapter by Dr. R. K. 
Livesley deals briefly with the relevant parts of matrix 
theory, and describes the principles applied in developing 
computer programmes for structural calculations. 

re. 


Taschenbuch fiir Wehrfragen 1959. — Edited by Hans 
Edgar Jahn and Kurt Neher, in conjunction with 
the Federal German Defence Ministry. — Festland 
Verlag, Bonn, 1959 (German; 560 pages thin paper; 
18 colour plates and 200 other illustrations; pocket 
format; index of subjects, place names and person- 
alities; plastic cover; price DM 21.00). 

The third edition, just published, of this pocket book 
on the German armed services retains the make-up of 
earlier editions and is once again up-to-date, reliable 
and concise. Contents have been considerably expanded, 
and the new edition describes the development of the 
Bundeswehr up to the beginning of 1959, explains the 
political and defence considerations on which it is based, 
sets out its main divisions (Army, Air Force, Navy, 
Territorial Defence), and finally discusses its organiza- 
tion and tasks. The book has been enlarged through the 
addition of more than 200 illustrations of the basic 
types of weapons, aircraft, ships and vehicles in service 
with the Bundeswehr, and a new section containing por- 
traits and biographical details of 42 of the leading per- 
sonalities has been included. Wz. 


Deutsche Luftfahrt-Gesetzgebung. Edited by Wegerdt- 
Reuss, 3rd Edition, corrected to March Ist, 1959. 
Siidwestdeutsche Verlagsanstalt, Mannheim, 1959 
(German; 449 pages; price DM 17.80). 

The collection of the texts of German air laws pre- 
pared by the late Alfred Wegerdt, the first two post- 
war editions of which (1952 and 1955) were reviewed in 
detail in Jnteravia, has now been revised and enlarged 
by Wegerdt’s pupil, the Munich air law expert K.-F. 
Reuss. It is hard to imagine a more concise and con- 
scientious presentation of such complex matter. Wegerdt 
1as found a worthy successor. He. 
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...now taking 


Lockheed ELECTRA’S 
temperature...to 1°C. 





High accuracy, and easiest needle 
pointer plus digital in-line counter 
readout, are the principal service fea- 
tures of the BH183 AUTOTEMP® jet 
engine temperature indicator. 

AUTOTEMP is designed and pro- 
duced by the makers of the JETCAL 
Analyzer®, the only jet engine tester 
used throughout the world. 


The AUTOTEMP is a completely new 
instrument...a continuous null bal- 
ance 144-inch slidewire potentiometer 
combined with a linearizing analog- 
to-digital converter. Its accuracy is 
the simple attribute or phenomenon 
of its novel and basic slidewire 
potentiometer! 

Completely self-contained... tran- 
sistorized, miniaturized, hermetically 
sealed, servo-driven...the AUTO- 
TeMP’s 3”-diameter case includes a 
Zener reference, power supply, ampli- 
fier, servo motor, cold junction com- 
pensation and the 144-inch slidewire 
and punched tape to linearize thermo- 
couple e.m.f. for exact, counter-type 
digital readout. The needle pointer 
indicates in 50°C increments over the 
0 to 1200°C full range of the unit. 


Full information is contained in our Bulletin BH183 
available for the asking! 





B&H INSTRUMENT 


Co., INC. 


3479 West Vickery Bivd. * Fort Worth 7, Texas 


Sales-Engineering Offices 
ATLANTA, GA., COMPTON, CAL., DAYTON, OHIO.,, VALLEY STREAM, L.1.,N.Y., WICHITA, KAN., 
TORONTO, ONT. (George Kelk Ltd.) MITCHAM, SURREY, ENGLAND (Bryans Aeroquipment Ltd.) 
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Keep up to date with... 


... the 1959 edition of INTERAVIA 
World Directory of Aviation = 


and Astronautics C 


Corrected to March 1st, 1959 

60 percent revised contents 

1410 pp. (8% in. x 11% in.) 

Price S.Fr. 50.—, £4.0.0, US $12.00 (including postage and packing) 








In one handy volume INTERAVIA ABC lists for you all 


@ Officials 
@ Military and Civil Organizations 
@ Aircraft and Equipment Manufacturers 
@ Air Transport Companies 
@ Airports, etc. 
for every country in the world, with names, addresses and other relevant information 


INTERAVIA S.A. Geneva 11 














CLAMPS OF SPARE ENGINES AND PARTS 


18/8 


oo for DC-3 AIRCRAFT 


at bargain prices 








Inquiries should be addressed to 


OMNIPOL LTD. 
AT THE SERVICE OF 
THE INDUSTRIES OF Washingtonova 11 PRAHA 3 Czechoslovakia 
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> IGNITION SYSTEMS FOR PISTON ENGINES AND PN 
REGULATING AND TEST EQUIPMENT \ 
ELECTRONIC, ELECTRICAL AND MECHANICAL EQUIPMENT 
“EDISON” FIRE DETECTION EQUIPMENT 
PRECISION MECHANICAL AND SHEET METAL WORK 
TEST INSTALLATIONS AND SERVICING EQUIPMENT 


AIRCRAFT EQUIPMENT DIVISION ABG 
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Thank you for your choice 
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AIR FRANCE a choist 
les simulateurs d’entrainement 


SIMULATEURS D’ETUDE See a EXPERIENCE 
CALCULATEURS ANALOGIQUES ki Ame 

TYPES O.M.E. L2 ET O.M.E. P2 bai ee. , 
ENSEMBLES ELECTRONIQUES 


DE GESTION SEA 3000 CIVIL AVIATION 


SIMULATEURS ARITHMETIQUES 


aa » CURTISS WRIGHT-DEHMEL 
— MILITARY AVIATION 





SOCIETE D’ELECTRONIQUE . 0 EE TISME 
138, 


BOULEVARD DE VERDUN — COURBEVOIE — (SEINE) DEF. 41-20 
FLIGHT SIMULATORS FOR CIVIL AND MILITARY AVIATION | 


Kléber- Colombes 
Aviation 
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Eureka, Mr. Worldwide 
that’s a splendid 


catch of fish! 


KLM 
the first of all 


existing airlines to open 
scheduled air services, fly Swissair 
offers you the benefit of ... worldwide 


its wide experience. 


Successful businessmen 


KLM, celebrating its 40th 
anniversary this year, 
operates the second longest 
network in the world 
with a fleet of 


modern aircraft. 


SUPER CONSTELLATION scheduled 
services to USA, Caribbean, Peru, Far 
East, Japan and Australia. 


DC-7C USA, Canada, Mexico, Israel, 
South Africa, South America. 


VICKERS VISCOUNT scheduled air 


routes in Europe. 


i 





KLM has been the first non-U.S. 
airline to order DC-8 jets, and 
Fokker Friendship and Lockheed 
Electra turbo-prop planes. 











The Lockheed Electra will be 
placed into service late this year, 





the DC-8 early in 1960. i Your travel agent will 


KL tell you: The fares are all 


the same: it’s the service 
that’s different 

ROYAL DUTCH 

AIRLINES 


SWISSAIR 
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RACHOc 


Licence Robipson Aviation U.S. A. 


Apiortisséur d¢ chocs 





t de vybratiohs 


TOUT METAL 
ABRACHOC étudie pour vous 


J OS Prg blémes 











d‘isolément aux chocs 


et aux vibrations. 


Support VIBRACHOC = 
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Consultez-nous : SS . 


ViBRACHOC SS, 


eS 


39, rue des Mathurins = 


BOFORS 


STANDS FOR 
PRECISION 


~ HIGHEST QUALITY 


WEAPONS - EQUIPMENT - AMMUNITION 
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Under license from 


MARSTON 
EXCELSIOR L™ 


we produce 
at Rouen 






“ FLEXELITE” 


FLEXIBLE TANKS 


for aircraft and missiles 






PAUL-MARTIAL-104 


LAMINATED PLASTICS 


RADOMES 

ANTENNA HOUSINGS 
FIN TIPS 

FILLETS 

CONDUITS 


for the transport 
and storage of liquids 


COLLAPSIBLE TANKS 


of all capacities 


(100 | to 60 cu. m) 


FERMETURE ECLAIR 


DIVISION MARSTON 


6, RUE STANISLAS GIRARDIN - ROUEN 
TEL.: 71-06-72 








MARK V 





90-CHANNEL VHF TRANSMITTER 
190-CHANNEL CRYSTAL-CONTROLLED 
VHF RECEIVER 


Narco, America’s leading builder of radio for business aircraft, offers 
the Mark V with 90-channel 5-watt transmitter covering all frequencies 
between 118.0 and 126.9 mc, and a crystal-controlled VHF receiver 
covering all 190 channels between 108.0 and 126.9 mc. With new, 
long-life transistor-toroid power supply, weighs only 9!4 pounds. 
Has variable squelch feature for “ hash-free ” reception. 12 or 24-volt 
models. Low cost. 


PROVIDES CRYSTAL-TUNED VOR/ILS 
Coupled with the Narco VOA-3/CS-3A or CS-5 
VOR/ILS converter, the Mark V provides the con- 
venience of instant, crystal-controlled tuning to VOR 
or ILS localizer frequencies. 





BRAND NEW! Narco MBT three-light 75 mc Marker Beacon 
Receiver. Total weight only 18 ounces! Send for information. 
AIRCRAFT SUPPLIES, 


Vln Phsen Teterboro, N. J., U.S.A. Cable VANDUSAIR 


NARCO world-wide Distributors 











Robert. J. ROUX 





40 years 


in the service of aviation 


OFFICE GENERAL 
DE L’AIR 


The oldest established firm in the 
world for the export of aviation 
equipment 


Founded in 1920 

































































Distributer for French 
products abroad 












































































































































































































































Aircraft 
Helicopters 


Missiles 


Parts 
Accessories 
Equipment 


OFFICE GENERAL DE L’AIR 


79, Champs-Elysées, PARIS 
Tel. ELY 43-67 - Telex 20971 AIROFICIA 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































S.A. au capital de 
150.000.000 de Fr. 

20 bis, rue Louis-Philippe 
NEUILLY-s.-Seine 

MAI 40-22 
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engineers 


daily have to solve complex 
and involved wiring problems. 
They find that SOURIAU provides 
the most rational solutions 
thanks to three essential factors— 
technical knowhow, reliability 
and ease of application, 

which form the basic design 
principles 

of SOURIAU CONNECTORS 


Brochures available on request. 


Multi-contact connectors : 

standard, miniature, subminiature, 

to French, British and U.S. standards. 
Connectors for rockets and guided missiles. 
Ground connectors and extension cables. 
Jettisonable and rocket-launcher 
connectors. 

Change-over switches, disconnect switches 
and covers. Junction boxes, fuse boxes. 
Various connectors : for printed 

circuits, racks, audio-type, 

hermetically sealed, 

standard and subminiature coaxial. 







































































MOTI FANT ~ TELE 


Complete rounds for artillery and ammunition 
for small arms 





Special solid propellants for rocket engines 
Rockets for military use 
High explosives and propellant charges 
Mining explosives 
Powders and cartridges for sporting guns 
* 
Metal goods 
s 


Chemical products for industrial, agricultural 
and domestic use 


Polyester resins 
> 
Wool and “ Delfion” synthetic fibres 


Roma Milano 
Via del Corso 267 E.V L. Via Palestro 2 
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Tole mp 


et fréquence variable 


AIRBORNE ALTERNATORS 
VOLTAGE REGULATORS 
PROTECTIVE PANELS 
and TRANSFORMER/RECTIFIERS 
SPECIAL TRANSFORMERS 
production ROTARY CONVERTERS 
STATIC CONVERTERS 
of MOTORS 
electrical ELECTRIC VENTILATORS 


equipment 
for 


AIRCRAFT — ROCKETS — RADARS 


188, Rue d Fattonne Ol aa-33 AUX|LEc 
COLOMBES (Seine) CHA 51-76 

















Pilatus PORTER 


the Small Transport Aircraft 


The Pilatus PORTER is distinguished for the ease and economy with which it can transport 6 people or the equivalent freight 
over a distance of 745 miles. 


Outstanding features of the Pilatus PORTER: 


Excellent flying qualities. 

Very short take-off and landing runs. 

Very good altitude performance. 

Large cabin space with level floor and large 
double doors. 

Clear view for pilot and passengers. 

High payload capacity. 

Broad, robust undercarriage. 

Low initial and running costs. 

Can be supplied with runners or floats. 


Applications: 
Air taxi service. 
Military communications and transport aircraft. 
Aerial surveys. 
Pest extermination. 
Parachute jumps, load dropping. 
Police aircraft. 
Ambulance aircraft. 


=PILATUS> 


AIRCRAFT WORKS, Ltd., STANS — SWITZERLAND 
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Pilotages Automatiques 

Horizons Gyroscopiques 

Gyroscopes Directionnels 

et Gyrométres. 

Compas Magnétiques 

Servo-Mécanismes divers . 
a es “ KOS "—a safe, com- Amplificateurs. Magnétiques 
ortable and economical touring e ae 
aircraft. DEPARTEMENT ELECTROMIQUE 
The PZL-101 Airplane for agricul- Localisation et Guideges d’Avions 
tural purposes—the guarantee of et Engins. Télécommondes ‘ 
effective insect pests and plant et Télémesures | 
diseases control. oe ee Sa . 





CONDI DOW 


Foreign Trade Enterprise Agents in Austria : 

Warszawa, 26, Przemyslowa, POLAND Intraglob, Mariahilferstrasse 114, 
P.O. Box 365 Wien VII 

Telegrams : MOTORIM-WARSZAWA Agents in Yugoslavia : 





For all particulars pleose apply to : Merkur, Mariceva 14, Zagreb. 


PALMA, Louis Penet, Dir., Case Mont-Blanc 88, Genéve 1, Suisse. 


























J “VIA RADIOSUISSE” | 


The Swiss Firm’s connection with the World 
Market 


Worldwide Transmission of Telegrams 
Transoceanic Telex Service 


Direct Teleprinter Circuits 
with the Stock Exchange New York 


Private Teleprinter Circuits with Overseas are 
Being Leased 


a > Do not hesitate to contact our 


Information Service 

} RADIO SWITZERLAND | 
Limited Company for Wireless 
Telegraphy and Telephony 


Management: Neuengass-Passage 2, Bern 
Tel. (031) 8 3331 
Telex 3 21 21 
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WATCH FACTORY -TRAMELAN- SWITZERLAND 














, OCAPEX 


HEAD SETS 


© Efficient 
soundproofing 
© “CONFORT "’ ear 
ieces 


© Extra light micro- 
phone unit for noisy 


conditions 





HELMET SETS 
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9, Rue Edouard Nieuport - Suresnes (Seine) TEL. : LON. 20-40 








MATRA 


SPECIAL MISSILES 
ROCKET LAUNCHERS 
AUTOMATIC PILOTS 


BOULOGNE S/SEINE 
27, Quai de Boulogne MOLitor: 60.10 

































the ““SUPER-BROUSSARD’’ MH-250 


points the way to the... 





MAX HOLSTE-260 the new economical twin-engined turbo- 


prop transport for 23 passengers or freight 
SN. AVIONS MAX HOLSTE 


11 rue Gosset - RHEIMS - France 








SAFETY AND COMFORT 






e tyres 

e wheels 

e brakes 

e “Maxaret” anti-skid devices 
e windscreen wipers 

e Dunlopillo upholstery 


DUNLOP 


DUNLOP, 64, RUE DE LISBONNE - PARIS 8 Go) 
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HENRY POTEZ 


ENGINES 


Ets Henry POTEZ 


KLEber 27-83 


p 


46, avenue Kléber, Paris (16e) 





AIRCRAFT 


POTEZ - AIR FOUGA 


POTEZAERO - PARIS 











SOCIETE D'APPLICATIONS RADIOELECTRIQUES 
A L'AERONAUTIQUE ET LA MARINE 


S.A.R.A.M. 


Radioelectric development 
Airbome transmitter/receivers 


VHF 


Types 5.41 - 5.42 and 5.52 


UHF 


Types TR-AP-11A - TR-AP-21A and 7-60 Marine 


9 & 11, rue H. G. Fontaine - ASNIERES (Seine) 
Telephone : GREsillons 33-21 and 33-22 


















strands. Land lines 


Cables for microphones, cameras, telephones. 
Coaxial cables to French and American standards. 


AVIATION - SHIPPING - 


ALL WIRES and SPECIAL CABLES 


“Grand Public"’ and ‘' Professionnel "’ officially approved cable 
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SOCIETE D'OPTIQUE, DE MECANIQUE, 
D’ELECTRICITE ET DE RADIO 


OMERA 


ELECTRONIC, OPTICAL AND 
PRECISION MECHANICAL EQUIPMENT 





Transmitters, receivers, SARAM licence 
SARAM TRAP.6 VHF 
SARAM TRAP.11A UHF 
SARAM TRAP.21A UHF 
AGA licence radio beacons 
DECCA licence radar 


AERIAL PHOTOGRAPHIC MATERIAL 
SEPHOT licence 
Recording sights, Type 20 and 100 
Photographic equipment, Types 11, 30 and 31 





49, rue Ferdinand-Berthoud 
ARGENTEUIL (S.-et-O.) - Tel. 961.3240 





:RAPY 


ELECTRONICS 





S. A. capital 100 million francs 
140-146, r. Eugéne-Delacroix, DRAVEIL (S.-&-O.' 
Telephone : BELle-Epine 921-55-87 























birth of the 
GIRHEL 





The GIRHEL was presented at the recent Paris Air 
Show by HELICOP-AIR, and its exceptional perform- 
ance aroused the interest of both public and 


technicians. 


A combination aircraft-autogyro designed by Engineer 
LEPERE, former collaborator of JUAN DE LA 
CIERVA, the GIRHEL unites the clean and simple 
lines of the light aircraft with the advantages of an 
improved rotary wing. 


TECHNICAL CHARACTERISTICS 
Type L.5]1 


150 h.p. engine, with variable pitch propeller 
Three-blade rotor, diameter 32.8 ft. 
Length 20 ft, height 8.8 ft, span 19.7 ft. 
Max. speed 116 knots—minimum flying speed 12 knots 
Gross weight 1,650 Ib. Weight empty 915 Ib. 
Still air take-off distance 65 ft. 

Landing distance: zero 


The GIRHEL, a machine with a high degree of safety, 
conventional pilotage and real economy, will place 
rotary-wing flying within the reach of all pilots. 


SELECTED BY THE MINISTRY 
OF CIVIL AVIATION 


Technical and commercial documentation 


HELICOP-AIR 


8, RUE BELLINI - PARIS (16°) - PAS. 61-13 














AVIONS 
HUREL DUBOIS 


Route de Verriéres - MEUDON - OBS : 27-90 


presents 





HD-321 the HD-321 produced in standard 


and specialized versions, structurally designed for the 
most severe climatic and rugged ground conditions, 
the most economic aircraft for the most diverse roles 
and the most difficult operating conditions. 

Five years of test flying, and civil and military trials, with 
3 prototypes and production aircraft — more than 3,000 
flying hours — are the operator's guarantee of superlative 
development. 


HD-34 aircraft for INSTITUT GEOGRAPHIQUE 
NATIONAL's photographic missions — In operation 
since 1957 — 8 aircraft have been delivered. 


HD-332 military version. 
HD-37 car ferry 


Two 2,040 bhp HERCULES engines or two DART MK 
527s. Double-deck version particularly for economic 
transportation of automobiles over short and medium 
ranges. 

Transport of 5 average size cars and 24 passengers or 
4 big American cars and 15 passengers. 
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Cliches Schwitter S.A. 
Bale 

WAU dtoin 
STU a-¥- 10m M-10b-t- Talal 











On behalf of our clients we are offering 
(unless previously sold): 


CESSNA 172 
built 1957, radio, ADF, marker beacon receiver, 180 hours. 


MOONY MARK 20 
built 1957, radio, 130 hours. 


CESSNA 170 B 
complete radio equipment, 600 hours approx. 


CESSNA 140 
2 seats side by side. 


Please ask for details. 


LUFTFAHRT - TECHNIK G.m.b.H. 


Diisseldorf, Kaiserswertherstr. 164. Telephone : 434344 Telex : 0858 4812 





Need High Purity WATER 


For Fueling Jets ? 


Penfield Demineralizers 


Are Performance Proved 


For Service at Airports. 


Pratt & Whitney depends on Penfield 
Demineralizers at its Jet Engine Testing 
Laboratories. Penfield units also are in 
active service at airports from Iceland to 
the tropics — for Esso, Pan-Am and Ame- 
rican Airlines. 

Each Penfield is always shipped com- 


PENFIELD 


Manufacturing Co., Inc. 
19, High School Ave., Meriden, Conn., 
U.S.A. 


pletely ‘‘ Packaged” — requires only 
simple connection to airport service lines 
to start delivering super high purity, de- 
mineralized water. Operation is trouble- 
free, low in cost—can be fully automatic, 
where desired. 

Availability of 50 standard models 
insures meeting any purification and flow 
rate need. Write today for full information. 


The Pioneer Designer and 
Manufacturer of “ Packaged "' 
Demineralizers for Industry 














EQUIPMENT FOR AIRCRAFT 
NAVIGATION EQUIPMENT 


R. ALKAN« Gi 


50, av. Claude-Vellefaux, Paris X*, BOT. 89-10 & NOR. 74-04 
Plant at Valenton (Seine-et-Oise) DID. 16-69 & DID. 52-67 
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CHES RICHTER S.A. 














MORANE-SAULNIER 


1500 “EPERVIER™ 


TWO-SEAT OBSERVATION AND GROUND 
SUPPORT AIRCRAFT 


Wing span 43 ft. Total take-off weight 
Overall length 34 ft. Qin. with armament 6,173 Ib. 
Overall height 10 ft. 11 in. ‘ 

Wing area 261.5 sq.ft. pana speed 205 m.p.h. 
Turboméca Bastan propeller Stalling speed = 56 m.p.h. 
turbine 650 h.p. Take-off run 492 ft. 


MORANE-SAULNIER 


3-5, Rue Volta - PUTEAUX - LONgchamp 21-94 




















Precision Instruments 





AVIATION 


@ FLIGHT INSTRUMENTS 


ACCELEROMETERS 

ALTIMETERS 

AIRSPEED INDICATORS-MACHMETERS 
TACHOMETERS 





@ REGULATION AND CONTROL EQUIPMENT 


mechanical and electronic 


@ PLUGS AND CONNECTORS mutt-pin 





2, rue Baudin - Levallois - PER. 71-20 














This announcement appears as a matter of record only. 


NEW ISSUE June 30, 1959 


$9,429,000 
Airborne Carriers, Inc. 


First and Second Mortgage Notes 


Financing of the purchase of aircraft and engines from, and their 
lease-back to, Seaboard & Western Airlines, Inc. was arranged by us. 


Aviation Financial Services, Inc. 


Bric. GEN. HAROLD R. HARRIS 
(USAF Ret.) President 


37 Wall Street, New York 5, New York 
HAnover 2-8290 


The specialized services of this company are available to air- 
lines, operators of large aircraft, private airplanes and auto- 
motive fleets, and others. 


Financing can be arranged by means of leases, time-purchase 
contracts or otherwise for acquisition of aircraft and training 
devices; maintenance and ground equipment, and other avia- 
tion, mechanical and commercial appurtenances. 


Write for booklet: 
“AVIATION EQUIPMENT FINANCING” 














Telegrams : AGUSTA-GALLARATE Telephone : 21767 - 21768 - 21409 - 20109 
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Les wipements 
Ph 5 mi: : 


pour aviation 
















CROUZET 
AVIATION 


AERONAUTICAL PRODUCTS 


and jet aircraft 
MACHMETERS 
ALTIMETERS 


COWLS (for Mirage III) 
JACKS (for Mystére IV and Mirage III) 





18, rue J.-J. Rousseau 
VALENCE 
Telephone : 37-17 


DEAD RECKONING COMPUTERS types 30, 31 and 32 for piston 


AERODYNAMIC DISTRIBUTION INDICATORS (for Mirage II!) 








Paper : Papierfabrik Biberist » Cover, four-colour printing and photogravure : 
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GENNEVILLIERS - GRE. 58-20 





6, avenue d'léna, Paris 16 


Missiles 

Gyroscopic Instruments 
Servo-Mechanisms 
Navigation Instruments 
Teleprinters 





SDCiETE D’APPLICATIONS GENERALES D'ELECTRICITE 
ET DE MECANIQUE 


Tél. KLE 62-50 - TELEX 20-815 


Telegraphic Equipment 

Precision Engineering 

Optical and Measuring 
Equipment — etc. 








Fabag Druck Zurich « Letterpress printing : 


Printed in Switzerland 


Imprimerie de La Tribune de Genéve 





Dependability, reliability and economy, short take-off and 
landing distances, highest comfort and convenience with 
a cruising speed of over 500 m.p.h. 


These are just some of the advantages of the 


TYPE 152 


a product of the aircraft industry of the 


GERMAN DEMOCRATIC REPUBLIC 


We supply aircraft, aircraft equipment, aircraft accessories, airport equipment and ground instal- 
lations of tested and proven quality. 


TE GH IN OICOMMERZ, 


GMBH 
BERLIN N 4, FRIEDRICHSTRASSE 110-112 - TELEGRAMS: TECHNOCOMMERZ BERLIN 
TELEX: 011-480 TECHNOCOM BLN - TELEPHONE: 42 52 96 
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THE CREW - THE PASSENGERS - THE AIRLANE OPERATORS 


FROM EVERY POINT OF VIEW, CONVAIR’S 880 JET-LINER... 


“Ueans ahead for years to come 


Convair’s 880 Jet-Liners, powered by General Electric CJ-805 engines, incorporate advanced design and engineering features that are 


as much as five years ahead of any commercial transport now in production. A “‘pilot’s plane,” a delight to ride in, the 880 also meets the 
most exacting economic and operational requirements of airline operators. From everyone's point of view, the 880 Jet-Liner, built by 


Convair, a Division of General Dynamics Corporation, will bring you jet travel that is years ahead for years to come! 


CONVAIR ; | 
A vivisionor- GENERAL DYNAMICS CORPORATION 


First to offer Convair 830 or 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil), S.A.S., SWISSAIR, AMERICAN 





